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THE MUTUAL LIFE INSURANCE COMPANY OF NEW-YORK, 

140 TO 146 Broadway. 

New- York, December 31, 1875. 

To THE POLICY-HOLDERS AND THE PuBLIC : 

A preliminary report containing the mortality experience of this Company, 
prepared by the Medical Department, was issued a few months since. 

The report from the Actuarial Department, then in course of preparation, has 
since been completed, and both are now presented in this volume. 

While the distinguished learning and ability of our Actuary had secured entire 
confidence in the methods and developments of this report, he preferred and 
suggested that he submit the same in all its details to the critical examination of a 
person whose eminent mathematical attainments, intimate acquaintance with vital 
statistics and practical knowledge of Life Insurance, would detect whatever of 
error in principle or inaccuracy of deduction it might contain. 

Professor C. F. McCay, LL.D., was, accordingly, selected, and his letter giving 
the results of his critical examination is appended to this introduction. 

It is believed that these statements from the Actuarial and the Medical Depart- 
ments of the Company set forth, with truth and accuracy, the facts of its mortuary 
history. 

If they shall satisfy those interested in its affairs of the soundness of the princi- 
ples on which its business has been conducted, and of the integrity and fidelity of 
its management, and if they shall be found to contain information serviceable to 
its contemporaries, the past labors and anxieties of the Executive Officers in the 
service of this pioneer institution will not be unrewarded. 

F. S. WINSTON, 

P resident. 



Note. — The following figures give the monetary condition of the Company, and the relations of 
the amounts of insurance, assets and returns for over-payments, to one another, at the different epochs 
named in the first column : 





Amount of 




Dividends, or 


February ist. 


Insurance in Force. 


Assets. 


Surplus Returned 


1848 


9,997,813 


551.575 


352,186 


1853 


17,599,773 


2,060,649 


576,356 


1858 


30,481,302 


4,685,909 


1,303,616 


1863 


40,047,197 


9,225,120 


3,000,000 


1868 


194,341,614 


25,319,320 


7,719,707 


January ist. 








1873 


264,591,882 


58,550,059 


15,624,163 


1874 


289,505,836 


65,609,838 


2,991,197 


1S75 


301,928,726 


72,446,970 


3,539,664 



Returned for over-payments, 35,106,889 

Amount paid for death claims, matured endowments, and annuities, 26,594,909 



Total sum returned to policyholders, $61,701,798 

The number of deaths reported by the medical officers differs from that finally given by the 
Actuary. The former only includes those deaths the claims on account of which had been paid; 
the latter embraces all deaths reported, including claims paid and those not due and unadjusted. 



Baltimore, December 4th, 1875. 

F. S. Winston, Esq., President of M. L. I. Co., New-York 

Dear Sir : At the request of Professor Bartlett, I have carefully and thoroughly 
examined his official report on the vital statistics of the Mutual Life Insurance 
Company of New- York, from the commencement of its business in February, 1843, 
to the close of 1873 — comprising a period of thirty years and eleven months — and 
find it in perfect accord with my own views in regard to the method of treating this 
important matter, and fully concur in the deductions drawn therefrom, as set forth 
in the Professor's letter addressed to you on this subject. 

The value and importance of this contribution to the vital statistics of the 
United States seem to me very great; and the ability- with which the facts have been 
treated, so as to reveal and develop the truths they contain, will add very much to 
the well-deserved reputation already achieved by your distinguished Actuary. 

And permit me, in closing my labor, to avail myself of the occasion to congratu- 
late you on the abundant evidence this investigation has disclosed of the prudence, 
economy, and wisdom with which your Company has been managed in the past, and 
which have made it a source of just pride to the people of this country, and a sub- 
ject of admiration and respect to the insurance world abroad. 

The preliminary report of the Medical Department, on these same vital statis- 
tics, has also been submitted to my consideration, and I find that the results so far 
developed are interesting and important, and that the investigations in which I 
found your medical staff engaged, with so much ability and industry, promise to 
add largely to our knowledge of the laws by which hereditary and other diseases 
affect the duration of human life. 

Very respectfully, yours, etc., 

C. F. McCAY. 
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To the Policyholders of The Mzitual Life Insurance Company of New 
York, and the Public : 

The present report of the experience of this Company, is the 
continuance of a design begun eighteen years ago. We then printed 
a volume compiled from our own experience and arranged by James 
Wynne, M. D., with some other matter bearing upon this subject. 

In 1859 ^^ published the experience of the Company for the 
first fifteen years of its history, from the records of the actuarial 
department. 

The present publication is from the Medical department of the 
Company, and covers its entire mortality experience from 1843 to 
1874. 

Great professional tact and skill have been displayed by the 
Medical gentlemen whose names are signed to this report, in the 
arrangement and scientific classification of this mass of valuable 
material ; and the results of their labors are most satisfactory to, 
and duly appreciated by, the Board of Trustees. These gentlemen 
have not only achieved results which are highly creditable to them- 
selves, but which cannot fail to be serviceable to the Company in 
its future business. Their labors cover a period of an entire human 
generation, and embrace over 100,000 insured lives, with family his- 
tories, habits, occupations and other interesting points of vital statis- 
tics ; all of which must have a special interest for persons engaged 
in life assurance. 

The value of such full analyses and classifications of the results 
of experience must be apparent to all life insurance companies. 



Life assurance, though largely developed, is yet but an experi- 
mental business in this country, in consequence, not only of the 
magnitude of the area over which policies are issued, the variety of 
climate, of occupations and habits of the people, but especially of 
the comparatively short period since 1843, when it began its active 
career. 

Our actuary. Professor Bartlett, is engaged, with his staff, in 
preparing a reliable report of the experience of the Company from 
the records of his department, which will be published as soon as 
completed. 

The two reports, that now printed by the Medical department, 
and the one from the Actuarial department, when published, will 
embody facts of the most important character for the attention and 
guidance of the Company in its future operations. 

The following information, furnished by the Actuary, is very 
valuable, as showing the extent of the field in which the facts 
reported upon by the medical department transpired. 

Experience from Beginning — ist February 1843, to the 31st December 1873,— 

30 years and II MONTHS. 

Number of lives insured 101,967 

Number who have died 5. 385 

Number living in the Company at end of 1873 68,688 

Number of years of life lived in the Company in the interval 578,1 12^ 

Average age at entrance of those now living 35u5 

F. S. WINSTON, President. 



PRELIMINARY REPORT. 

F. S. Winston, Esq., 

President of The Mutual Life Insurance Company of Ne-ju York. 

Sir : — Having been Instructed by you to collate the mortality 
statistics and records of deaths that have occurred among those in- 
sured in The Mutual Life Insurance Company since its foundation, 
and to arrange them in tabular form for convenience of reference, 
and to deduce such lessons as this experience of the past might 
teach for future guidance, we now submit some general tables and 
observations upon them. 

The total number of assured lives to the end of 1873 is 
101,967. There have died during the same period 5385, or five 
thousand two hundred and twenty-four males, and one hundred and 
sixty-one females. The cases of females are given in the first table, 
while the subsequent ones include the males only. The females 
will be considered on a future occasion. We have omitted them 
in the general tables because they are few in number; and yet 
might, to some extent, if included, change the proportional mor- 
tality from different diseases, as they occur among males. 

Table I. gives a list of causes of death, and numbers dying 
from each cause. The total numbers are subdivided into series of 
one thousand cases each in chronological sequence. This division 
was employed at first under the idea that errors could thus be more 



easily avoided or discovered, and also that this chronological arrange- 
ment might show what, if any, difference existed between the expe- 
rience of the first and last thousand losses of the company. By this 
subdivision some facts in the history of the company are promi- 
nently shown. For example : the numerous deaths from yellow 
fever, in the earlier years, when more insurances were taken in the 
Southern States ; the epidemics of cholera ; the losses from this 
disease, dysentery, and by casualty at the time of the first California 
emigration ; the deaths from war casualties, diarrhoeas and dysen- 
teries, contracted in the army, as shown in the second series ; and 
in the more recent series, the late epidemics of smallpox and cerebro- 
spinal fever. The most important lesson, however, to be learned is 
the fallacy of basing conclusions on too small numbers, as is evi- 
denced in the extreme variations in the occurrence of the common 
diseases ; as, cholera morbus occasioning ten deaths in one series, 
and two in the next ; erysipelas giving ten deaths in one series, and 
nineteen in the next ; and similarly of many others. 

In arranging the list of diseases, the classification is nearly the 
same as that known as Dr. Farr's, and used in the mortality statistics 
of the Board of Health of New York City, Brooklyn, and many other 
cities. The classification of the London College of Physicians was 
followed in the reports of the last United States Census, but is not 
yet generally adopted. It is very similar to Dr. Farr's, and could 
be easily substituted if desirable. 



Table I. 

TABLE OF. DEATHS ocmrring in the Mutual Life Insurance 
Company, from 1843 ^'^ 1873, inclusive, showing Causes of Deaths 
and Number Dying of each Cause, arranged in Chronological 
Series of 1,000 Cases. 



DISEASES. 



Total. 



Smallpox 

Measles 

Scarlet fever 

Diphtheria and malignant sore throat 

Typhus fever 

Typhoid fever 

Erysipelas 

Pyaemia 

Cerebro-spinal fever 

Yellov^r fever 

Remittent fever 

Intermittent fever 

Congestive fever 

Typho-malarial fever 

Fever 

Carbuncle 

Influenza 

Dysentery 

Diarrhoea 

Cholera 

Cholera morbus 

Goitre 

Malignant pustule 

Glanders 

Purpura hemorrhagica 

Alcoholism 



Total Zymotic Diseases. 



Ansemia 

Cancer 

Dropsy 

Gout 

Rheumatism 

Gangrene 

Tubercular meningitis. 
Lumbar abscess 



Total. 
1843-73 



5,224 



38 

I 

10 

12 

30 

304 

78 

II 

22 

27 

72 

4 

37 
3 

28 

12 
I 

81 

53 

67 

22 

I 

I 

I 

3 

31 



950 



7 
91 
82 

7 
20 

4 
I 

4 



I. I II. ' III. 
1843-62 1 1862-68 1 1868-70 



1,000 



4 
I 

4 

2 

12 

35 

15 



18 
21 

2 
7 

12 
I 

34 
18 

43 
4 



242 



2 
7 

19 
2 

4 



1,000 I 1,000 



2 

3 

9 

59 

20 



19 
19 
16 



4 
20 
21 
I 
2 
I 



2 
I 

3 
72 

13 

2 



IV. i V 
i870-'7i 1871-73 



1,000 



1,000 



3 




3 


2 


8 


17 


2 




II 


7 


3 




4 


4 


4 


4 




I 



5 

5 

10 



I 

4 

3 

60 

10 

4 



'5 



17 


16 


12 


18 


I 




3 


8 


I 






I 



I 

2 

58 
19 

5 
15 

7 

4 

4 



167 i 135 ' 156 



I 

27 
II 

2 

3 
I 



VI. 

1873 



224 



Females. 



161 



I ,: 
20 

I i 
t 

1 
4 



5 , I 



50 , 25 



Table I. — {Continued.) 



DISEASES. 



Scrofula 

Tabes Mesenterica. 

Morbus CoxEe 

Consumption 



Total Constitutional Diseases. 

Apoplexy 

Congestion of brain 

Softening of brain 

Paralysis 

Disease of brain 

Convulsions and epilepsy 

Insanity 

Anxiety 

Fright 

Encephalitis 

Cerebro-spinal sclerosis 

Cerebral embolism 

Anemia of brain 

Effusion on brain 

Neuralgia 

Progressive muscular atrophy . 

Tetanus 

Inflammation of spinal cord .... 

Disease of spinal cord 

Congestion of spinal cord 



Total Diseases of Nervous System 



Disease of heart 

Peri-and endo-carditis 

Hypertrophy of heart 

Valvular disease of heart 

Fatty degeneration of heart. . . 

Dropsy of heart 

Rheumatism of heart 

Atrophy of heart 

Paralysis of heart ... .' 

Abscess of heart 

Angina pectoris 

Aneurism of aorta 

Rupture of aorta 

Embolus of pulmonary artery. 
Phlebitis 



Total Diseases of Circulatory System 

Epistaxis 

Disease of larynx 

Bronchitis 

Pleurisy 



Total. 
1843-73 



5 

17 

2 

920 



11,60 



307 

no 

67 

132 

82 

32 

28 

2 

I 

64 

I 

I 

I 

4 

3 

2 

4 
7 
I 



849 



201 

22 

17 
12 

13 



2 
I 
I 
17 
17 
I 



325 

I 

14 
47 
41 



I. 

i843-'62 



2 

3 
I 

183 



224 



58 
23 

n 

23 
16 

5 
2 



152 



26 
5 
5 



51 

I 

2 

II 



II. 

i862-'e 



I 
6 

150 



207 



50 
19 
10 
22 

'9 

12 

2 



146 



38 
4 
5 

5 
2 

3 



64 



III. 

i868-'70 



I 

2 
I 

197 



235 



58 
16 
12 
26 
13 

6 



165 



41 
8 
2 

10 
3 



68 



3 
10 

5 



IV. 
i870-'7i 



4 
184 



231 



57 
26 

17 

33 

21 

6 

3 



39 
I 

3 
2 

3 
2 



58 



2 

10 
6 



V. 

i87i-'73 



I 
2 

171 



69 
21 
16 
22 
II 

3 
8 



13 
I 
I 
I 



170 



44 
4 
2 

4 
2 

3 



68 



VI. 

1873 



35 

42 



Females. 



26 



'5 

5 
I 
6 

2 



35 
13 



16 



6 
I 

I 

5 
I 
I 



19 



Table I. — {Coniinued?) 



DISEASES. 



Congestion of lungs 

Inflammation of lungs. . . 

Abscess of lungs 

Hemorrhage of lungs . . . 

Disease of lungs 

Emphysema and asthma. 

Pulmonary apoplexy 

Gangrene of lungs 

(Edema of lungs 



Total Diseases of Respiratory System 

Inflammation of stomach 

Ulceration of stomach 

Disease of stomach 

Hemorrhage of stomach 

Congestion of stomach 

Tumor of stomach 

Inflammation of bowels 

Ulceration of bowels 

Hemorrhage of bowels 

Congestion of bowels 

Disease of bowels 

Obstruction of bowels 

Perforation of bowels 

Peritonitis 

Gastro enteritis 

Disease of stomach and bowels 

Hemorrhage " 

Strangulated hernia 

Colic, Tympanites and Constipation. 

Dyspepsia 

Gangrene of tongue 

Stricture of oesophagus 

Fistula in ano 

Diseases of spleen 

LeucocythEemia 

Ascites 

Abdominal tumor 

Undefined diseases, abdomin'l organs 

Jaundice 

Inflammation of liver 

Cirrhosis of liver 

Abscess of liver 

Disease of liver 

Congestion of liver 

Hypertrophy of liver i 

Acute yellow atrophy of liver. . . . 

Fatty degeneration of liver 

Bihary calculus 

Obstruction of hepatic duct 



Total. 
1843-73 



61 



31 
16 

19 



I 
2 

94 

i6 

16 

4 

7 

6 

2 

57 

15 

2 

I 

5 

7 

3 

I 

I 

2 

4 

2 

10 

2 

7 
10 

31 
25 
14 
45 
10 

4 
I 
2 

3 
I 



12 I 
48 I 
20 I 

8 

4 

3 

I 



I. 

1843-62 



14 

36 

5 

19 
10 

3 
I 



25 
6 

5 
I 

3 
I 

4 
3 



II. 

i862-'68 



20 
72 

3 
9 
S 
I 
I 
2 
I 



129 

5 
4 
4 
I 



24 
3 
4 



in. 

i868-'7o 



IV. 
i870-'7i 



V. 



II 


3 


10 


61 


87 


"5 




I 


3 


8 


10 


I 


4 


I 




I 


I 


2 ! 



105 



6 
3 
3 
I 
I 

17 
I 

4 



3 
I 
II 
2 
I 

2 
I 



20 

5 



12 
6 

5 
II 

3 
I 



153 



I 
16 

4 



VI. 



i87i-'73 ' 1873 



3 ' 6 

17 'j 15 

.. 1! 

I ii I 

. . :i I 



28 ' 26 



Table I 


. — {Continued.) 










DISEASES. 


Total. 
i8«-'73 

I 


I. 

1843-62 


II. 

i862-'68 


III. 

i868-'70 


IV. 


V. 

1871-73 


VI. 

1873 


Females. 


Rupture of gall bladder 








I 










Total Diseases of Digestive System 


488 


89 

I 
I 

5 
6 

2 

I 
2 
I 


n 

I 

I 

10 
6 

2 

I 

I 

I 
I 

I 


100 


103 


84 


21 


16 


Bright's disease 


82 

8 
2 
I 

S3 
40 

I 
8 
6 

I 
I 
2 
2 

7 
3 

I 


28 

3 

'6 
6 
I 
2 

I 
2 


19 

17 
12 

2 
4 

I 

I 
2 


16 

3 

I 

13 
9 


8 

2 
I 




Inflammation of kidneys 




Abscess of kidneys 




Tumor of kidney 

Disease of kidneys 




Diabetes 




Addison's disease 

Inflammation of bladder 




Disease of bladder 

Hemorrhage of bladder 

Rupture of bladder , 




Urinary calculi 




Gravel 




Disease of prostrate gland 




Stricture of urethra 

Gangrene of scrotum 








Total Diseases of Urinary System 


218 


19 


36 


49 


58 


44 


12 


2 


Debility, Exhaustion and Prostration 
Abscess 


61 

21 

5 

7 

2 

13 


8 

5 
2 


16 
4 

I 
2 


II 

5 
I 

3 


12 
2 
I 
3 

'6 


II 

3 
I 
2 

4 


3 
2 

I 


I 






Tumors 

Inflammation of joints 

Old age 


2 
2 






Total 


109 


15 


23 


20 


24 


21 


6 


5 


Accidents and Injuries 


357 
59 


60 
II 


90 

4 


74 
14 


70 

II 


51 
17 


12 
2 


2 






Total violent deaths 


416 
61 


71 


94 


88 


81 


68 


14 


2 


Cause unknown or ill-defined 

Childbirth and Puerperal Diseases. . 


26 


10 


3 


7 


15 




2 
1 17 



In stating these causes of death, due allowance must be made 
for their probable and almost necessary inaccuracies. Carelessness 
in making out the certificates of death, ignorance on the part of 
many practicing physicians, and unavoidable doubts, owing to the 
inexactness of medical science, and changes in medical nomenclature 
and pathology, all tend to render any such mortality tables incorrect 



in many details. Still, as the same elements exist, and in probably 
the same proportions in all cases, they do not interfere with the 
comparison of reports gathered from various sources. 

The first general class — zymotic diseases — has been the cause 
of nine hundred and fifty deaths, and of these, the first series of 
i,ooo cases, viz.: from 1843 to 1862, gives by far the highest pro- 
portion, on account of the losses from yellow fever, cholera, and 
dysentery, which have prevailed subsequently to a very limited 
extent. 

Typhoid fever caused very few deaths in the first series, but 
afterwards rapidly increased ; while malarial fevers have considerably 
diminished. 

There have been thirty-eight deaths from smallpox, half of which 
occurred during the recent epidemic of 1872 and 1873. The percent- 
age of this disease in the total mortality is small, but still we believe 
it could be almost entirely done away with by strict insistance on 
successful revaccination of applicants. 

Twenty-two deaths by cerebro-spinal fever are recorded, almost 
all during 1872 and 1873. This number will probably be increased 
by a further examination of cases, some deaths from this disease 
having been ascribed to meningitis. 

In the first and second series, 1843 to 1868, there is quite a large 
number of deaths from diarrhoea and dysentery, which occurred chiefly 
among the California settlers, and the soldiers in the late war. 

Thirty-one deaths are recorded as caused by alcoholism, meaning 
thereby its immediate effects, intemperance, or delirium tremens. It 
would be extremely desirable to ascertain how far it was a remote 
cause of premature death, if this were possible, but it certainly cannot 
be done by an examination of the certificates of death. As the use 
of alcoholic drinks is believed by many to be a most important factor 
in abridging the duration of life, it is a matter for serious considera- 
tion whether we can obtain any valuable statistics from the company's 



records and experience, by comparing the length of life, and cause 
of death, arranged according to the habits of the individual at the 
time of application, or through life when known. 

The second class — constitutional diseases — caused one thousand 
one hundred and sixty deaths in all, with no special prevalence 
for any one series, though with some fluctuations. Consumption 
caused nine hundred and twenty deaths, cancer ninety-one, dropsy 
eighty-two, rheumatism twenty, and gout only seven deaths. 

Consumption has been the cause of far more deaths than any 
other disease, giving a percentage of 17.61 of the total mortality, 
while deaths recorded under other headings, but properly belonging 
to this, would swell the number to 20 per cent. This is a very large 
percentage, but still much smaller than that occurring in the popu- 
lation at large. In the report of the Board of Health of New 
York City, for 1871, the mortality from consumption is given as it,}4 
per cent of the total. But this is not a fair comparison for insur- 
ance purposes, for the reason that the large mortality of young chil- 
dren, from their peculiar diseases, makes the percentage of the diseases 
of adults comparatively small. A calculation of the deaths of adult 
males, taken from the above-mentioned report, gives consumption 
a percentage of 30.17 on the total mortality for this period of life. 
Our percentage of 17.61 seems to compare favorably with this. 

The deaths from cancer have been ninety-one, and those from 
dropsy eighty-two. Dropsy is properly only a symptom, though 
often given as the disease causing death ; and whenever the real 
cause could be ascertained, the case has been referred to its proper 
head. 

The deaths from diseases of the nervous system were eight hun- 
dred and forty-nine, embraced principally under apoplexy, paralysis, 
and softening, congestion and disease of the brain. We believe 
these terms are used synonymously by many physicians, and should, 
therefore, be calculated together in our general tables. However, we 



have as yet considered them apart in most cases. This class of 
diseases appears to have increased somewhat, though not materially, 
in number during the last few years, probably because more elderly 
persons are insured now than formerly. 

In twenty-eight cases, insanity is recorded as the cause of death, 
while in addition several other insane persons committed suicide, and 
their cases are recorded under this title. The prevalence of this 
disease appears, from the series, to be irregularly fluctuating. 

Three hundred and three deaths are attributed to some form of 
heart disease, and seventeen to thoracic aneurism. The number 
of these has increased in frequency of late years, and probably 
for the same reason mentioned in diseases of the brain. In two- 
thirds of the cases, " disease of the heart " alone is stated, while in 
one-third the special form of disease is mentioned. 

Six hundred and forty-eight deaths are recorded from diseases 
of the respiratory organs ; of these, three hundred and eighty-eight 
cases were from pneumonia, and forty-seven from bronchitis. It is 
most probable that those diseases are often confounded in diagnosis 
and death certificates. The number of deaths from pneumonia has 
constantly increased with almost every series, from thirty-six in the 
first, to one hundred and fifteen in the last. We are entirely unable 
to account satisfactorily for this increase. The deaths from abscess 
of lungs, hemorrhage of lungs, and disease of the lungs should, 
probably, all be included under consumption ; but, for the present, 
we have placed them with diseases of the respiratory organs. 

Diseases of the digestive organs have caused four hundred and 
eighty-eight deaths. They are recorded under very many names, and 
different affections, the diagnosis of which must have been doubtful, 
so that, for any practical purpose, they must be collected in large 
groups. We find here an example of the change of nomenclature 
and pathology, viz. : " inflammation of the bowels," which is frequently 
recorded in the earlier series, while in the latter peritonitis takes 
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its place to a certain extent, both names evidently referring to the 
same affection. 

There were five deaths from hernia, in only one of which it is 
recorded that there existed a hernia at the time of insurance. 

Diseases of the urinary organs have caused two hundred and 
eighteen deaths. Eighty-two were from " Bright's disease," and fifty- 
three from " disease of kidneys." It is noteworthy that, in the first 
series, extending from 1843 to 1861, there is not a single case reported 
of death from " Bright's disease," and only five from " disease of the 
kidneys." This is not because the disease did not exist and cause 
death, but only that up to a very late period it was not generally 
recognized by physicians, and deaths now attributed to Bright's 
disease were formerly recorded as " dropsy," " convulsions," " conges- 
tion of brain," etc. 

The number of deaths from accidents and injuries was three hun- 
dred and fifty-seven, of which the second series, 1862 to 1868, gives 
the largest proportion — ninety ; among these are included twenty-nine 
killed in battle. These accidental deaths should be still further sub- 
divided to show the kind of accident producing death, but we have 
not yet been able to make such a list, many of them being merely 
recorded as "accident" or "casualty." In the last two years the 
deaths from this cause have greatly fallen off in number. The total 
number of deaths from suicide has been fifty-nine. The last series 
gives the largest proportion, but this is probably an accidental oc- 
currence, as there is no regular or gradual increase with each series. 

There have been thirteen deaths from " old age," and all have 
occurred within a very few years. 

In examining a record of deaths occurring in an insurance com- 
pany, it will, of course, be remembered that this can give no idea of 
the actual mortality experience of the- company compared to the total 
number insured. This proportion must be elsewhere ascertained. 

14 



We have to deal only with the dead, and those surviving are 
not taken into the calculation. We hope to learn from these 
records, however, at what age each disease is most to be ex- 
pected in each section of the country ; what diseases are to be anti- 
cipated and guarded against ; what, if any, may be the difference 
between natives and foreign-born in respect to longevity ; how long 
the influence of the medical examination of applicants effects the 
mortality among assured lives. 

Furthermore, we can learn the effect of occupation, hereditary ten- 
dencies, and physical condition and configuration. The first portion 
of these enquiries we have attempted to elucidate, and have prepared 
tables showing the experience of the company in these respects. The 
results are not very marked in all cases, and, sometimes, of doubtful 
value on account of the small number of cases examined. In 
compiling these tables it has not been thought necessary to consider 
each disease by itself on account of the large number of diseases 
recorded, and often, the small number of cases of each one of them ; 
but the more important ones have been tabulated and the others 
consolidated into the nosological classes to which they belong. We 
have thus formed columns of thirty-seven diseases, or groups of dis- 
eases, and afterwards again consolidated these into fourteen groups, 
and considered these in four ways: ist, age at death; 2d, nativity; 
3d, residence at death ; 4th, year of insurance at which death occurs. 
Beginning with the ist, we have formed three tables, marked II. 
III. IV. and one colored diagram, V. Table II. gives the causes of 
death, and the number of persons dying at each year of life ; Table III. 
grouped in decennial periods of life ; Table IV. causes of death con- 
solidated and ages grouped in decennial periods ; and the colored 
diagram illustrates the last table. 

The table of individual years is interesting, but when thus divided 
up, the figures are too few to lead to useful results. When consolidated 
into decennial periods they become far more regular in their course. 
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and age will be found one of the most, probably the most, important 
factor regulating the causes of mortality. In all the most important 
diseases, the number will be found to vary directly with the age. 

The total numbers do not thus vary, although the proportions do 
for the reason that the chief proportion of those insured and exposed 
consists of middle-aged persons. 

The diseases which show the most marked variations in the num- 
ber of deaths are typhoid fever, consumption, accidental deaths on 
the one hand, and cancer, apoplexy, heart disease, pneumonia and 
disease of kidneys on the other. 



DISEASE. 

Typhoid fever 

Consumption 

Casualties 

Diseases of nervous system 

Diseases of iieart 

Pneumonia 

Diseases of urinary organs . 



i8 to 2g years. 



13-93 
34.22 
10.25 



58.41 



60 to 69 years. 



3-51 
4.62 

3-70 



11.83 




15.15 



23.66 

13-31 
9.06 
9.24 



55-27 



These comparative proportions are well shown in the accom- 
panying colored diagram, arranged for each decennial period, and in 
which the relative proportions of most diseases are seen steadily and 
regularly increasing or diminishing. 

In estimating the comparative frequency and mortality of these 
diseases occurring in the different periods of life, it must be remem- 
bered that they do not at all represent the actual frequency at the 
age given, but only the proportion as a cause of death. The table 
does not show necessarily that typhoid fever is more prevalent or 
fatal among the young than the old, although this is true and proved 
by other calculations. It only shows that of an equal number of 



persons dying at the respective periods of life from eighteen to 
twenty-nine years, and from sixty to sixty-nine years, there will be 
four times as many deaths from typhoid fever among the younger. 
Consumption kills one-third of those dying in early manhood, and 
only one-twentieth of those dying in advanced life, and yet the 
actual mortality from this disease is nearly, if not quite, equal for 
both periods, that is, when taken from equal numbers of those living 
or exposed at the given ages. 

With advancing life new diseases and causes of death appear, 
and these not only increase the total mortality, but also change the 
relative proportion of the various causes of death. The same dis- 
eases may continue to exist and to exert their former influence, 
but the prevalence of the new diseases diverts our attention from 
them and appears to make them less frequent. 

The diagram shows how large a proportion of the scale is 
taken up by fevers and consumption in the earlier decades of life, 
and how small a proportion by diseases of the nervous and circu- 
latory systems. 

These proportions are seen to be gradually reversed with in- 
creasing age, but this may be, and is to a very large extent, occasioned 
not so much by a diminution of the first-named diseases as by an 
increase of the latter. 

Young persons do not frequently die of apoplexy, paralysis, heart 
and kidney disease, as these arise largely from the tissue degenerations 
and changes incident to old age, and consequently the causes of 
death at an early period of life will be some acute fever, accident or 
consumption. Old persons die in larger proportions than the young; 
many may die of old age, and a few of consumption, and still the pro- 
portion of those dying of consumption, calculated on the number liv- 
ing, may be equal in both cases, though the percentage of deaths 
from this disease on the total number in the one case may be very 
large, and in the other very small. 



This is a very important consideration, and often overlooked both 
by insurance companies and the profession, especially with regard to 
consumption, which has come to be considered by physicians and laity 
as a disease of youth, while for those past forty years of age it is 
thought the danger from this cause is comparatively slight. 

In the experience of this company there have been 525 deaths 
from phthisis in persons under forty, and 395 above that age. 

We have not yet been able to find or construct a reliable table 
showing the number of deaths from consumption in the population at 
large during each decennial period of life, but a few rough calculations 
that we have made indicate that deaths from this cause are of nearly 
equal percentage at all ages. 

Dr. Fuller says that it is quite prevalent at advanced life. Dr. 
Chambers in his " Decennhim Paihologicimt" shows the same, and Dr. 
Sieveking, in his recent work on Life Insurance Examinations, says 
that Dr. Chambers' researches " prove that youth is not to be regarded 
as the harvest time for consumption, and that the proportionate mor- 
tality from that disease does not vary between the ages of fifteen and 
seventy as much as is generally supposed." And again, " we would 
warn the medical officer against yielding to the popular impression 
that this inquiry" (into hereditary tendency to consumption) " becomes 
unnecessary after full manhood is reached, as the danger of phthisis 
continues beyond the age of sixty." In the very last medical publica- 
tion on Life Insurance, an examination of the causes of death in the 
Scottish Widow's Fund Life Assurance Society, Dr. Begbie says that 
in this experience "of 145 deaths from consumption as many occurred 
above as under forty years of age. * * It is worthy of remark that of 
the eleven members of this society whose death occurred from con- 
sumption above sixty years of age, only three had entered at the 
average age of insurers ; the remaining eight insured above thirty-five, 
six of the eight above forty and two of the six above fifty." We have 
made these quotations and dwelt thus fully on this subject because we 
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believe it of great importance, and we hope at a future time to eluci- 
date it still further. 

Pneumonia is probably also equally prevalent at all ages, but it is 
more frequently fatal with the old, and therefore forms a larger per- 
centage of mortality at this time of life. 

Casualties form a large percentage among the young, because 
they are more reckless, and more exposed to danger in travelling and 
active business occupations. 

As we have above remarked, the occurrence of a greater number 
of deaths from a given disease, among the young, does not prove that 
the disease is more prevalent or fatal at that age, for the reason that 
the number living at the younger age is greater. (We are now speak- 
ing of mortality in general and not of life insurance experience.) For 
a similar reason the occurrence of more numerous deaths from a given 
disease at more advanced periods of life, does prove that such disease 
is more frequent or fatal then. Such we find to be the case in our 
tables for apoplexy and paralysis, diseases of the heart and kidneys, 
and pneumonia. At what particular age tendency to apoplexy, pa- 
ralysis, disease of heart and kidneys begins cannot be proved by these 
figures, although they seem to point to the period between thirty-five 
and forty years for apoplexy and kidney diseases, and forty-five years 
for diseases of the heart. We have taken two of the diseases men- 
tioned — typhoid fever and apoplexy — and given a diagram, VI., with 
lines, representing their proportional mortality for each year of life, 
and also a line for the mortality from all causes. These lines indicate 
not only the general progressive course of the disease, but also the 
extreme fluctuations from year to year. 

Tables No. VII., VIII., and IX., give the causes of death 
arranged according to the nativities of those dying, with the per- 
centage of diseases prevailing in each nationality, and the relative 
percentage of the native and foreign born for each disease. 
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The left haiui figures represent tlie Ages, 
The fig'ures on top the number of deaths for 
Apoplexy- & Typlioid Fever. Anif or the general 
Mortality Mo the actual number. 
The Black line indicates Tj'phoid Fever. 
" Bine 11 11 Ajpoplexy: 

"Red " " The General Mortality. 
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Of the entire mortality, those born in the United States give 75 
per cent; Germany, g}4 ; Ireland, 4^; England, ^'A ; Scotland, iH per 
cent. Total, United States, 75 ; Foreign-born, 25 per cent. The 
circumstance of nativity seems, in the large majority of cases, to have 
very little influence on the cause of death, and it is remarkable how 
slight a variation from the seventy-five per cent, there is for most of 
the diseases. The following exceptions seem most noteworthy: In 
typhoid and malarial fevers, diarrhcea, cholera, and pneumonia, the 
percentage of the United States rises to or above eighty, and in cancer, 
alcoholism, dropsy and peritonitis it falls below seventy per cent. 

The deaths from alcoholism are chiefly among foreigners, and 
in the following order of nationality : England, Ireland, Scotland 
and Germany. 

Consumption varies considerably ; it gives the largest proportional 
mortality among the natives of Ireland, and the smallest among the 
English. 

Apoplexy gives the largest percentage among the Scotch, and the 
smallest among the Irish, and the same holds good for diseases of the 
nervous system in general. 

The foreign-born give a much higher mortality from cancer than 
natives; 35.17 per cent, instead of the usual average of 25. Among 
foreigners, the Germans give the highest proportion and the Scotch 
the lowest. 

Heart diseases prevail almost uniformly among all nationalities. 

For diseases of the digestive organs, Ireland gives the largest 
percentage of diseases of the stomach, and the smallest for diseases 
of the bowels. 

Scotland gives the largest proportion of diseases of the kidneys. 

Accidental deaths occur equally among all nationalities. The na- 
tive born, the Germans, and the English give nearly the same propor- 
tion of suicides. The Irish and Scotch do not afford a single instance. 

The deaths among persons of other nationalities than those above 
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mentioned have been too few to form a basis for any calculations. In 
the list nearly every European country is represented, also the East 
and West Indies, Canada, and South America, in numbers varying 
from two (Hungary) to thirty-one (France). 

Tables X., XL, XII., show the causes of death, and residences at 
time of death. In the first table each state and territory and foreign 
country is enumerated, with the numbers dying of each disease, while 
in the second and third, they are consolidated. The states have been 
grouped according to geographical position and the number of cases 
they give, and the diseases consolidated into the same groups as pre- 
viously. 

The states are grouped as follows : 

1st. The New England States. 

2d. New York. 

3d. New Jersey and Pennsylvania. 

4th. Delaware to Texas, embracing all the Southern States except 
those mentioned in seventh group. 

5th. Ohio, Indiana, and Illinois. 

6th. Michigan, Wisconsin, Iowa, and Minnesota. 

7th. Kentucky, Tennessee, Missouri, and Arkansas. 

8th. California and Oregon. 

9th. The remaining Western States and Territories, 
loth. Foreign countries and unknown. 

The last group is too extensive and the cases too few in any one 
country, for any useful comparison, and therefore our remarks will 
refer solely to the others. 

Typhoid fever extends over all sections of the country with the 
least mortality in the Southern states, and with the greatest mortality in 
the Western, Northwestern and New England states. Malarial fevers 
least in New England and New York, and extensively in the Western 
states. Of both these diseases the Pacific states give an average per- 
centage of mortality. Of the other zymotic diseases, the New Eng- 
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land states give a mortality a little under the average. The middle 
and Pacific states closely approximate it, and the Southern and West- 
ern states exceed it — probably owing to the deaths from cholera and 
yellow fever. Kentucky, Tennessee, and Missouri and the Northwest- 
ern and Pacific states give by far the largest proportion of dysentery. 

Consumption averages nearly the same in all sections of the 
country, varying most where the figures are smallest and consequently 
least reliable. The percentage on the total mortality being 17.61, the 
extreme variations are 20.09 i^i the New England states, and 7.46 in the 
extreme Western states and territories. Kentucky, Tennessee and 
Missouri also give a comparatively small mortality from this disease. 

The deaths from apoplexy vary little according to the section of 
the country, being a little above the average in New York, New 
Jersey, and Pennsylvania, and below it in the Southern and North- 
western states. The percentage on the total mortality is 5.88, for 
New Jersey and Pennsylvania 6.93, for the Northwestern states, 4.10. 
However, in the latter the proportion of deaths from congestion of 
the brain is above the average. For other diseases of the brain 
California gives a proportion a little above the average. 

The percentage for diseases of the heart and circulatory system 
being 6.22 of the total mortality, California gives the highest propor- 
tion, 7.86 ; New York 7.07, and Kentucky, etc., 3.94. 

Pneumonia gives a percentage on total mortality of 7.43, and as 
occurring locally with the following extremes : Western states and 
territories, 10.45 ; California and Oregon, 5.71. 

There is no evident reason for this extreme difference occur- 
ring under such similar circumstances, and it is most probably 
owing to the small number of cases from which the calculations are 
made. Of the other sections, New York gives a percentage below the 
average, and Ohio, Indiana, and Illinois above it. 

For diseases of the digestive organs. New England, New York, 
and California give a proportion below the average, while the Southern, 
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Western, and Northwestern States give a proportion much above it. 
The reverse is the case with diseases of the kidneys, in which the first 
mentioned States run above the average, while the Western States 
fall below it. 

Of deaths from accidents and injuries the proportion on the total 
mortality is 6.83 per cent, and of this class of causes of death New 
York gives the smallest proportion, 3.94, and the extreme Western 
States and Territories the largest, 22.39 P^^ cent. California and 
Oregon give 11.07, ^"d Kentucky, Tennessee and Missouri, 12.20. 

The total number of suicides is 59, and the percentage on the 
total 1. 13, which is exceeded in New York (1.22), the Northwestern 
(2.73), and the Pacific States (2.14), while in the other sections of the 
country it falls below. 

We will now consider in tables XIII., XIV. and XV., the causes 
of deaths arranged and consolidated, with the numbers and proportions 
of each for every year of insurance. 

These tables should be among the most important, as we might 
expect to find from them the influence and effect of the original medical 
examinations of applicants. We have grouped them into five divisions ; 
the first consisting of those who die in the first year of insurance only ; 
the second those who die in the second year; the third, from the third 
to fifth year, both inclusive ; the fourth, from the fifth to the tenth 
year ; and the fifth, those who have been insured above ten years. 
It might be presumed that all those who were suffering from any 
disease, had been rejected by the medical examiner at the time 
of insurance, but in practice it will be found that in some few cases 
the existence of disease has been overlooked either by the careless- 
ness of the examiner or the false statements and concealment of 
symptoms on the part of the applicant. Thus, alcoholism and cancer 
give a larger percentage of deaths in the first year than for some time 
after; and yet, as cancer is usually a chronic disease, and death from 
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alcoholism follows after a long period of indulgence, there must, in 
most of the cases, have been some neglect or concealment to have 
procured the policy of insurance. With regard to consumption, the 
mortality during the first year is comparatively small, the average 
percentage being 17.61, and for the first year 8.05, while the actual 
mortality from this disease during the first year is forty-three deaths 
out of the thousands insured by the company. On the other hand, 
the proportion of deaths from this cause rises rapidly in the second 
year to 1 7.50 per cent, and continues still further to increase. These 
figures seem to show that, notwithstanding all the care taken by the 
company and its medical examiners, it is chiefly successful in excluding 
those who have some symptoms of consumption present at the time, 
while a large number of those who have a tendency to the disease are 
freely admitted to the benefits of insurance. 

There are some causes of death with regard to which it is evident 
that the selection effected by the medical examiners will have little 
influence — for instance, typhoid and other fevers, acute inflammations 
of the lungs and digestive organs, accidents, &c. 

Some of these may be guarded against by considering the special 
residences and occupations of applicants, but in general, the most rigid 
examination will fail to separate those likely to die from these causes ; 
consequently, the large proportions of deaths occurring soon after 
insurance should be from these and similar causes, while the more 
chronic diseases should occasion the mortality among those who have 
been insured for many years. 

By examination of the tables we find this to be the case. Deaths 
by zymotic diseases and accident form a percentage of 44.19 during 
the first year of insurance and 18.68 after the tenth year, while diseases 
of the circulatory, nervous and urinary systems, give a percentage of 
36.78 for the later period and 19.84 for the earlier. It must be remem- 
bered, however, that we have proved that there are these same differ- 
ences between the diseases of youth and advanced life, and that the 
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causes of death at early ages and the first years of insurance, and those 
of advanced life and after many years of insurance, are almost exactly 
the same. We believe, however, that age is not the main element in 
determining the cause of death, but that the medical selection is more 
important on account of some well marked exceptions to the rule of 
diseases as affected by age alone. 

We have already spoken of consumption, which is the principal 
cause of death among the young, but gives only a small percentage 
for the first year of insurance ; and, again, apoplexy increases uni- 
formly in accordance with the age, but the proportion during the 
first year of insurance is equal to that of the later periods. 

The mortality from heart diseases increases directly with the 
years insured from a percentage of 3.18 in the first year, to 8.88 
in the period above ten years of insurance. The percentage 
during the first year seems to be larger than ought to occur after 
a careful examination. Pneumonia occasions a large number of 
deaths at every period of insurance, with the highest percentage 
during the first year. 

Diseases of the digestive organs, taken together, acute and 
chronic, give nearly the same proportional mortality for each period ; 
diseases of the liver, however, increase in number with the years of 
insurance. 

Diseases of the kidneys and other urinary organs give a very 
small percentage for the earlier years of insurance, and increase 
rapidly in the later periods ; the percentage being 1.87 for the first, and 
6.57 for the last. Of the 59 deaths by suicide, 13 occurred during 
the first year of insurance, being a percentage of 22.03, while that 
of the entire mortality for the same period is only 10.22. 

The colored diagram XVI. represents to the eye the course and 
prevalence of each class of diseases through the different periods 
of insurance. 

We have now gone over and attempted to elucidate the statistical 
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tables that we have compiled. We think they are of much value, and 
display in a clear light the past experience of the Company in 
important particulars. All these facts, however, give only a small part 
of the valuable information contained in the Company's mortuary 
records. The questions of business and occupation, physical condi- 
tion and conformation, previous diseases, and, most difficult of all, 
hereditary tendencies to longevity and special causes of death have 
not been yet touched upon. 

Moreover, each disease must be analyzed by itself, and all its 
causes traced out with the effect of counterbalancing or aggravating 
influences. For example, it has been shown by our statistics that 
early manhood gives a very large percentage of mortality from 
consumption ; and, again, that New England gives a larger percent- 
age from the same disease than Kentucky and Tennessee. Does New 
England afford a larger mortality becatise a younger class of men 
insure in that section, and the reverse is the case in Kentucky and 
Tennessee ? or, does the climate actually influence the disease .? 
Again, foreigners have died of cancer in larger proportions than the 
native born. Old persons have died in larger numbers from this 
disease than the young. How do these facts modify our conclu- 
sions 1 

We cite these instances merely to show how thorough the analysis 
should be before entirely reliable conclusions can be drawn. With 
your approval, we will proceed to investigate these questions and will 
give you the results in due season. 

G. S. WINSTON, M. D., 
E. J. MARSH, M. D. 
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THE MUTUAL LIFE INSURANCE COMPANY OF NEW-YORK, 

Actuary's Department, 

New- York, December 31, 1875. 

F. S. Winston, Esq., President : 

Dear Sir : The purpose of this communication is to present the 
mortuary experience of the Mutual Life Insurance Company of New- 
York, from its organization in February, 1843, to the close of 1873, cover- 
ing an interval of 30 years and 1 1 months. 

Life Insurance has become a leading interest with the American 
people, the amount already insured being more than that of the national 
debt, and of this vast sum about three hundred millions fall to the care 
and custody of this Company. The foundation on which the business 
rests is the mortality among the American people, or, more properly, 
among that class of persons in the United States who insure their lives. 
In the early period of Life Insurance in this country, as there was 
but little definite knowledge regarding the mortality in our whole popula- 
tion, and none as to the mortality among insured lives, the business 
was tainted with the uncertainty that usually attaches to deductions 



from insufficient experience. The computations were based upon 
Mortality Tables constructed from observations among a foreign popula- 
tion differing from our own people in habits of living, in the comforts 
they enjoyed, and in the climate to which they were exposed. For 
these and other reasons, these tables have never had that degree of con- 
fidence here which they seem to enjoy at home. A table, therefore, 
which shall truthfully express the rate of mortality among insured lives 
in this country is desirable, and the experience of this Company will 
prove a valuable contribution to the materials for its construction. 

A first step towards this end was taken by the publication of the Com- 
pany's experience during the fifteen years ending in 1858. That experi- 
ence was limited, as the business had been comparatively small, and in 
some particulars exceptional. But from this experience was deduced in 
part what is called the American Table, which was adopted at first by the 
Company with some hesitation, and only after material modification. In 
the year 1867, however, it was made the basis for premiums, and has since 
been used in its present form for all Insurance computations in this Com- 
pany. It has also been extensively used by other companies, and is 
now the legal standard for valuations in this and several other States. 
But the observations were too limited to justify more than the hope 
that it might prove a true exponent of future mortality among assured 
lives in this country. Some comparisons between the total experience 
of this Company and the American Table will appear in this Report, 
for the reasons above stated. 



OTHER COMPARISONS. 

Occasional reference is also made to other Tables of Mortality, and 
to statistics published in Great Britain. These are. 

First. The Combined Experience Mortality Table, which was 
formed from " the combined experience" of seventeen British offices, col- 
lected by a committee of the English Institute of Actuaries, appointed 



by that society in 1838, whose report was published in 1843. The com- 
mittee treated of policies only. The number of lives belonging to that 
experience was never known. This table has been much esteemed, and 
is the lesral standard in Massachusetts. 

Second. The New Actuaries' Table, which combines the experience 
of twenty English offices, and was prepared by a committee of the same 
institute and published in 1869. This table has for its basis a larger 
range of experience among assured lives than any yet published. It 
places the rate of mortality generally lower than any with which we are 
acquainted. 

Third. Ten Scotch Offices' Experience, collected for the same insti- 
tute and published in 1872 by Mr. Meikle. 

Fourth. Dr. Farr's English Life Table, No. 3, Males, constructed 
from the total population of England and Wales. 

RANGE, DURATION, AND CHARACTER OF EXPERIENCE. 

Since the publication of this Company's experience, in 1858, the 
number of years of its existence has doubled, and its observations have 
increased sevenfold. At that time the number of policies issued was 
19,772 ; at the close of the present investigation it is 152,149. 

In the early history of the Company, some risks were accepted from 
the extreme Southern and South-western States of the Union, and some 
of emigrants to Cahfornia by the Isthmus of Panama; and since that 
period some below the latitude of thirty-five degrees — but not below 
thirty-two — and permits have been given to persons already insured to 
visit the tropical regions of South- America, the East and West Indies, 
and other places where the climate risk was above the normal stand- 
ard ; also during the late civil war, permission was given to many of the 
insured to join the army, and a considerable number died in battle, 
from exposure in the army and diseases contracted in the war : but none 
of these cases have been excluded from this report, which is a complete 



and faithful record of every insurance effected by the Company. Some 
poUcies have, indeed, been issued and cancelled which are not included 
in the report now submitted, but in these cases no risk was assumed, 
and the exclusion is therefore proper and necessary to a true and exact 
history of our mortuary experience. 

A comparison with British offices of some important items will ap- 
pear in the following summary : 

Ten Scotch Offices. New Actuaries', Males. Combined Experience. Mutual Life of N. Y. 

Entrants 91,198 130,243 62,537 101,967 

Retirants 18,589 35,024 Near a third. 27,764 

Deaths ii,947 20,521 Near a sixth. S,SiS 

Remaining... 60,662 74,698 Above half . 68,688 

The percentage of those retiring and remaining at the end of the obser- 
vations does not differ much in all of these cases, but the deaths are much 
smaller in the Mutual Life than in the others, probably because it has 
had fewer exposures at the later ages of life and at the older ages of 
insurance. 

The English offices have divided their risks into healthy and diseased 
lives, and into male and female, and the Scotch offices have made other 
subdivisions. But as this Company insures only select, healthy lives, and 
the female risks were only about three per cent of the whole number, all 
the exposures and deaths have been included in one general result. 

It has sometimes happened, doubtless, that through oversight, care- 
lessness, or fraud, some inferior and defective risks have been taken, but 
as the aim has been steady and uniform to insure none but sound and 
healthy applicants, whose habits of life are good, it is proper to designate 
all entrants in this Company as healthy lives. 

The average age of the British companies, with which comparison 
is made, is considerably greater than that of this Company, and they 
have not made so rapid a growth ; consequently recent insurances form 
a larger part of our experience than of theirs. But the difference is not 



so great as this statement would lead one to expect. The a\'erage dura- 
tion of the combined Scottish policies on healthy lives was 8.54 years; 
of the twenty EngHsh offices, 9.12 years; of the fifteen British offices, 
less than 5^ years, or, including the Amicable and Equitable, the two 
oldest offices existing, less than 8^ years, while that of the Mutual Life 
is 5.64 years, or about two thirds of each of the others. 

This Company had been doing business nearly thirty-one years. 
The oldest of the ten Scotch companies had existed forty-eight years, 
but as the observations of the remaining nine must enter into the general 
average duration, it may be said that our history embraced nearly as large 
a variety of seasons, and of healthy and sickly years, as the combined 
Scotch offices. The new Actuaries' and Combined Experience tables 
are based on a longer period of observation, the latter going back 
to the seventeenth century.* But it may be doubted whether any thing 
is gained by this extension of the experience, as there is reason to believe 
that human vitality has somewhat improved in the present century, and 
our history has been sufficiently protracted to give a fair average for years 
of high and low mortality. When it is added that the observations of 
this Company are principally on American lives, and the others on a 
population in a different country, the value of the present contribution 
to the vital statistics of the United States must be apparent. 

METHOD OF TREATMENT. 

The essential particulars of each policy were written on separate cards, 
all of the same size. These were then alphabetically arranged, so as to 
bring together two or more cards referring to the same person. As the 
repetition of a policy on the same life had been regularly noted on the 
registers and transferred to the cards, there were two methods of de- 
tecting duplicate or triplicate policies. The two were compared, and 
every discrepancy noted and corrected. 

* See " Annuities," by Jenkins Jones, page iv. 
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These repetitions were scrutinized to learn if the risk had been con- 
tinuous, and if so, all such were counted as one risk. If any interval was 
found between any of the insurances, during which there had been no 
risk, the several distinct periods of exposure were regarded separately. 
In this way the 152,149 policies were reduced to 101,967 persons, and 
the observations reduced so as to be on lives and not on policies. The 
old Actuaries' Table has been disparaged because it was founded on 
policies and not on lives.* This objection has been wisely obviated 
in the recent treatment of the combined experiences of the EngHsh 
and Scotch offices. For some purposes, the use of policies will often 
give a very close approximation to the true hazard on lives, but when 
subdivisions of the risks are made to find the mortality for different 
years of insurance, or for other limited classes of lives, the results may 
vary largely from the truth. When the number of cards had been thus 
reduced, they were all rearranged, so as to bring together all those relat- 
ing to entrants at the same age, which was taken at the nearest birthday. 
In the subsequent work the method adopted by the British Actuaries was 
carefully pursued. All the facts which were needed to find the number 
of years of exposure and the deaths for each age and each year of insur- 
ance were thus secured, and the results are to be found in Table I., at 
the end of this report. 

The figures near the top of the page in this table, under the heading 
" Number of Entrants," represent the number of persons who were 
insured at the ages under them. The table can be read in three differ- 
ent ways, and in each it tells different facts. 

If read horizontally, or across the page, it tells the total number of 
years which were lived by a different set of persons at different ages, in 
the sarne year of insurance. If read vertically, or down the page, it tells 
the total years lived by different persons in different years, but of the 
same age. If read diagonally, beginning at the left and passing to the 

* See Massachusetts Insurance Department Reports for 1859 to 1865, page 89. 

6 



right and downwards, it tells the years lived at different ages in different 
years by the same persons. 

From the number of entrants given in Table I., the average age of 
the insured was found to be 34.95. In the twenty English offices it was 
34.96, and in the ten Scotch offices it was 35.59. The number of entrants of 
the Mutual Life was greatest at the age of thirty, then decreased, slowly 
at first and more rapidly afterwards, but always steadily with increasing 
age. The office age in the twenty English companies had also its max- 
imum of entrants at thirty, and thenceforward decreased with great regu- 
larity. These facts in the history of the age of insurants in different 
countries is a striking illustration of the law of human intentions, of 
which Quetelet has furnished so many instances. 

TABLE OF MORTALITY. 

By adding the vertical columns of the exposures and deaths in 
Table I., and finding the ratios, the rates of mortahty for every age of 
life from ten to ninety -two were obtained, and will be found in Table IV. 
In this table are also given the ratios between the actual deaths and the 
numbers predicted by the American and New Actuaries' Tables. 

In obtaining the deaths for the New Actuaries' Table, the 
H"""^ table, or the one for healthy male and female lives, was used ; 
and this table was used subsequently for the experience of the twenty 
English offices wherever the deaths of the two experiences are com- 
pared. As the risks of this Company are chiefly males, the comparison 
with the H"^ table would perhaps have been the fairest, but the differ- 
ence is too small to affect any of the inferences drawn. When the 
observations of the two experiences are compared for successive years 
of insurance, the H"^ table, or the experience for healthy male lives, 
was used. 

By examining this table, it will be seen that the mortality of the 
Company at every age, where the observations were sufficient to inspire 



confidence, has been lower than that of the other tables, and that the 
total mortality for all ages is twenty per cent below the American, and 
twenty-four per cent below the New Actuaries' Table. 

This comparison presents satisfactory results, because the American 
is the table by which the Company's premiums have been computed. 

The facts in this table indicate that the risks of this Company have 
been carefully selected, and that the mortality of American lives, such 
as have been here insured, is lower than that in the English offices. 

As vital statistics of a rehable character have been very limited in 
this country, some doubt has hitherto existed on this question. And it 
may be objected that this doubt is not completely set at rest by the large 
percentage here shown in our favor. A large proportion of the Com- 
pany's risks have been of recent origin. When the duration of the risks 
shall equal that of the English companies, the rate of mortality may be 
quite as great. And thus the question arises. How far may the past his- 
tory of this Company be relied upon as a guide for the future .? 

The favorable influence of selection has been very great on our risks. 
So also has it been on the English. If it has been greater on ours, its 
effect will be seen at that period of life wherein the entrants are most nu- 
merous and the rate of mortality, which constitutes our experience for 
those ages, is most affected by new and recent insurances. 

If Table IV. be examined for the purpose of discovering this differ- 
ence, it will be seen that the irregularities at the several ages are so 
considerable that no satisfactory conclusion on this subject can be formed. 
To meet this difficulty, Table V. is presented, which is formed by a com- 
bination of the facts as presented in Table IV. for each five consecutive 
ages. 

By examining this table, it will be found that the average ratio of 
actual to predicted mortality at all ages is under eighty per cent, 
whether the American or New Actuaries' Table be used in the com- 
parison. Also that at the five-year combinations under age 45, this is 
true in five out of seven of the cases for the American, and four out of 



seven for the New Actuaries'. After atic 45, seven out of ten are above 
eighty per cent by the American, and fi\'e out of ten by the New Actu- 
aries'. The largest number of entrants in this Com])any at any particular 
age is found at age 30. The majority entered at ages under 45. The 
table therefore establishes the fact that the mortality has been below 
that of the English or American Tables, by a larger percentage at the 
younger than at the older periods of life, taking forty-five as the divid- 
ing age. 

But many irregularities are still apparent. The standards of com- 
parison were graduated tables, and to make the comparison under 
similar circumstances, our experience was also graduated, and will be 
found in Table VI. This is derived from Table IV. in the following 
manner : 

The radix was assumed to be 100,000 persons living at the age of 
ten, and their successive survivors were obtained according to the rates 
of mortality in Table IV. The numbers thus found were adjusted by 
the method of Mr. Woolhouse, which was used by the English actuaries 
for the experience of the twenty English offices. Our observations being 
few under eighteen and over eighty-three, the numbers below and above 
these two limits were not considered, and therefore the table begins at 
age twenty-five and ends at seventy-six. To this adjusted table we have 
annexed the rates of mortality, and are thus enabled to compare it with 
the New Actuaries' Table. 

It will be seen that between the ages of 27 and 63 not a single one 
of our rates is above eighty per cent of the English ; but above 63, all 
show a higher ratio to the English experience. It is therefore inferred that 
selection had a greater influence in reducing the average mortality than 
it had in the English offices. In order to obtain more satisfactory evi- 
dence of this, a new element of comparison, the expectation of life, was 
then introduced. This accumulates all the annual differences for a long 
series of years, and thus brings to view what might otherwise escape 
attention because of its minuteness or irregularity. Before, however. 



obtaining these expectations, a more accurate adjustment was made of 
the experience by means of a mathematical formula which has been found 
to represent the different mortality tables so well, that it is generally 
received among actuaries as a close approximation to the true law of 
human mortality. This adjustment is to be found in Table VII. 
The formula used in its construction was 

in which x denotes the age and /, the number of living at that age ; the 
quantities k, a, g and q being constants to be found from experience in 
the special community where the law is applied. 

In applying this formula, the ages for the determination of the 
constants were so selected as to embrace the greatest range of the 
Company's active business, and, at the same time, make the correspond- 
ing Life Table the best approximation to the actual experience. 

After many trials, the ages 25, 42, 59 and 76, giving intervals of 
seventeen years were adopted, with the following results for the con- 
stants, viz. : 

Log^= .0489315 
Log^= —.000067515 
Log a = .0026012 
Log k = 5.0262203 

The column ^^, in Table VII., was not obtained from the numbers of 

the living and the dying in the two preceding columns, but from the 
general formula, which gave the results due to a larger radix than 
100,000 for the number of the living at age ten. 

The expectations for the New Actuaries' Table, here given, are for 
male lives. These expectations tell the history of the living from their seve- 
ral ages to the end of life, and afford the means of comparison between 
this new Mortality Table and the American and New Actuaries' for the 



after lifetime of each separate age, and disclose the relative influence 
of selection as it affects the different tables. 

For the younger ages, the expectations deduced from the experi- 
ence of this Company are considerably greater than those of either of 
the tables. At twenty the excess is nearly three years. As age in- 
creases, the difference decreases, until at age 75 they become about 
equal. After that age the expectation by the English Table is a little 
higher than for this Company. 

The result of these comparisons leaves but little doubt that the 
experience of this Company has been more affected by selection than 
that of the English. The low rates of mortality in the early years of 
insurance have reduced the general average to an extent greater than 
the Company ought to expect hereafter, because it is improbable that 
recently selected risks shall so greatly outnumber those of older date as 
in the past. A still closer comparison of the influence exerted by selec- 
tion in this Company and the English, can be made by comparing the 
experience of the two in those parts of their history when the circum- 
stances were identical. If new risks be compared with new risks, recent 
with recent and old with old, the comparison will be made under like 
circumstances. 

For this purpose. Table VIII. was prepared as follows : 

The exposures and deaths were found by summing up the observa- 
tions of the Ef^ table of the twenty English offices for each year of 
insurance. From these the rate of mortality was found and inserted 
in the fourth column. 

Precisely the same collection was made of the exposures and deaths 
of the observations of the Mutual Life, (see Table XIII.,) and the rate 
of mortality inserted in the fifth column. 

The last column gives the ratios between the rates of mortality in 
this Company and in the twenty English offices, all ages combined. It 
will be observed that in the first year of insurance the difference is quite 
small, and in favor of the English experience. But in the succeeding 



thirty years of insurance the rates for this Company are all below the 
English. Three only of the ratios exceed eighty per cent, and thirteen 
only exceed seventy. What was the probable cause of so great a differ- 
ence in favor of American assured lives ? 

First. Since there is no material difference in the first year of 
insurance, it may be assumed that it is not to be found in any superi- 
ority of American over English vitality in the whole population. 

Second. Nor can it be imputed to adverse selection, since the with- 
drawals from the Mutual Life exceeded those from the English compa- 
nies (see Table III.). 

Third. Nor can it be traced to any material difference in the ave- 
rage ages at entry, since, as already shown, they were almost identical. 

The only explanation which suggests itself is, that the care here 
exercised in the selection of risks has been greater than in the English 
offices, and that its effects were not manifested in the first year of insu- 
rance, when the deaths were mainly due to accidents, and to the sudden 
and irresistible attacks of disease ; but subsequently they became more 
and more apparent, when the strong constitutions, correct habits of life, 
and a favorable family history, presented a higher vitality to resist the 
several forces which destroy human life. 

The comparisons may be further extended by resolving the whole of 
life into four periods, denominated young, middle-aged, elderly, and old ; 
the average age of the first being 29, that of the second 40, of the third 
49, and of the fourth 59. For this purpose, Tables IX., X., XI., and 
XII. were prepared. These tables were formed as follows, namely : 

Begin with the middle-aged and Table IX., which is made by 
collecting the exposures and deaths of the males in the twenty English 
offices, from the age 37 to the age 43 inclusive, for each successive year 
of insurance. This table gives the history of the same set of persons 
who entered at an average age of forty, which age begins the first 
column, and are forty-one years old in the second year of insurance. 



forty-two in the third, and seventy in the last year of the observations. 
The rates in the fourth column are obtained by dividing the ex- 
posures of each year of life into the deaths. These rates being irregular, 
were adjusted by the method of Mr. Woolhouse. The first and last seven, 
which are not given by his general formula, were obtained by the ordinary 
method of differences. 

The first year's rate for the Mutual Life was obtained by a careful 
adjustment of the first year's observations, and is to be found in Table 
XVII. This first year's rate was used for that of the twenty offices, as 
the average of the two was almost exactly the same, and no appreciable 
error is introduced by making them equal. 

Tables X., XI., and XII. were constructed in a manner similar to 
Table IX., but refer to different ages. 

Table X. includes the entrants at all ages under 37, the average age 
being 29. This introduction of all the observations under t,'j produced 
no material change in the rates, and it was concluded to make these 
comparisons embrace the total experience of the twentv English offices 
and of the Mutual Life for these ages. 

Table XI. includes entrants between the ages 44 and 54, the ave- 
rage being 49. 

Table XII. includes the entrants between ages 55 and 75. As the 
observations above age 65 were so few that they would not make a 
separate class, and as they could not produce much effect on the general 
averages, they were only included to make the comparisons complete. 
The average age of this class was 59. 

The sixth column in each table was obtained by dividing the ad- 
justed rates of the twenty offices into the adjusted rates of the Mutual 
Life, and the ratios afford a fair comparison of the rates of the two expe- 
riences, from which all the differences in the history, progress, and dura- 
tion of the two are entirely eliminated. 

From these four tables is deduced the following synopsis : 
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These percentages exhibit the ratios of the mortaHty in this Com- 
pany to that of the twenty English offices, at the different ages at entry 
in the four periods of life, for the different years of insurance, and show, 
that while the American mortality equals that of the English in the first 
year, it rapidly declines through the next four insurance years, and after 
that remains, on an average, about twenty-four per cent lower through 
each succeeding year. 

Another comparison between the risks of the English offices and 
those of the Mutual Life is afforded by Table XIII., wherein the deaths 
predicted by the New Actuaries' and the American Tables are given 
for the new and old risks of the Mutual Life, embracing every year 
of insurance from the first to the thirty-first. By comparing these, 
it will be seen that the first year's actual deaths are only half the num- 
ber expected by these two tables. In the second year they are less 
than two thirds ; in the third, less than three fourths, and in the fourth, 
less than four fifths. In the fifth and subsequent years, they continue 
below the English for every year, except two, when they are one or 
two per cent higher ; but if periods of three successive years be combin- 
ed, the Company's experience is always below the English, showing that 
its worst risks are better for every continuous period of three years than 
the average of the twenty English offices. If compared with the Ameri- 
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can, its worst risks give a higher rate for four of the thirty-one years of 
insurance than that table ; but the average of all the rates after the fifth, 
tenth, or any year of insurance, is below it. 

In the later years, the deaths and exposures are not indeed very nu- 
merous ; but in the last five, the number of deaths is only sixty-four 
against ninety, and in the last ten, three hundred and thirty-five against 
three hundred and sixty-three. 

This table furnishes a striking proof of the great value of selection 
in the early years of insurance, and of its steady decrease with the age of 
the policy. 

In further elucidation of this subject. Tables XV. and XVI. are 
given, in which the experience is divided into groups of five consecutive 
ages. 

The first of these contains the ratios of the actual to the expect- 
ed mortality by the American Table for entrants during each succes- 
sive five years of life following the year of entrance, while the second, by 
means of like ratios, exhibits the increase in the force of mortality 
among persons of the same age who have been insured for different 
periods of time. For example, the first contains the ratios for each 
quinquennium of insurance for the entrants from forty to forty-four, and 
the second for those who have died between forty and forty-four. In 
examining these tables, it is found that for all the ages of life taken 
together, there was a steady advance in the ratios for each quinquennium 
of insurance excepting the last, where the observations were so few 
that the anomaly did not seem important ; the ratio of the actual deaths 
to the expected being .71 in the first five years, .88 in the second, .89 in 
the third, .93 in the fourth,. 95 in the fifth, and falling to .75 in the sixth. 
For some of the classes this advance was maintained for several of the 
quinquenniums, though not for all ; and in some the ratio rose above 
unity, so that for these, the actual deaths exceeded the number pre- 
dicted by the American table. This result shows that the inference 
drawn before from Table XIII., that the Company's worst risks did not 
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show a higher rate of mortality than the American and the New Actu- 
aries' tables, except in three or four years of insurance, was only true for 
all the ages of life taken together, and was not correct for every sepa- 
rate quinquennium of life. 

VALUE OF SELECTION. 

When a company is young, or has had a constant accession of new 
vitality, sufficiently large to keep the average mortality lower than the 
limit which it is probably destined to reach, it would be unsafe to regu- 
late its business by its own experience without proper qualifications. 
Obligations contracted without such qualifications would embarrass and 
endanger a Company, when the yearly infusion of new vitality should 
diminish or cease. The influence of selection deserves, therefore, the 
most careful attention. 

This influence is evidently at its maximum in the first year 
of insurance. Before the policy is issued, the closest examination is 
made of the health, constitution, and habits of life of every insurant. 
But after the contract is completed, this scrutiny can seldom be repeated, 
and therefore the health and habits of many, out of the whole number in- 
sured, will become more or less impaired, and this natural and inevi- 
table deterioration will be increased by the adverse selection of those who 
withdraw. The vitality of the insured and the advantages of selection will 
diminish with the duration of the policy. If the selection had been made 
carefully, a larger or smaller part of the advantage which it gives would 
probably remain to the end of life. But if it had been made carelessly, 
or if the adverse selection made by those who withdrew had been accele- 
rated by evil reports against the company, or other causes, it might hap- 
pen that all the advantages of the favorable selection at entrance might 
be neutralized, and the mortality rise above that of the whole population. 

To measure the advantages of selection in any class of insured lives, 
it is necessary to compare its mortality with that of the whole popula- 
tion ; for if compared with any other rates that have been made up from 
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an experience among insured persons, in which the exact amount of 
advantage due to selection is unknown, it will be impossible to discover 
it. The mortality in this Company has been lower than that in the twenty 
English offices for the whole, and, as a rule, for each separate class, 
as to age and duration of insurance, into which they may be divided, and 
it is generally below the table on which the Company's premiums have 
been computed, but neither comparison measures the absolute advan- 
tages of selection. 

Table XVII. gives the exposures, deaths, and rates of mortality in 
the first year of insurance. These rates were first adjusted, and the re- 
sults properly tested. 

If, now, the mortality rates for the whole American population were 
known, the absolute effect of selection could easily be ascertained. But 
these rates are not known, and resort was had to Farr's English Table, 
No. 3, Males, for the population of England and Wales. This gives a 
low rate of mortality for that population, but whether the rate for the 
United States is below or above this, there are no means to determine. 

Comparing the Company's rate for the first year of insurance with 
this standard, it is found that under the age of forty, the former is only 
foity per cent of Dr. Farr's ; from ages forty to sixty this percentage 
advances slowly, and at the latter age reaches fifty. A similar table was 
constructed for the experience of the twenry English offices, and showed, 
when compared with the same table, nearly the same result for the young- 
er ages, but a lower percentage than forty for the higher. 

As the observations were few at the older ages, it would seem pro- 
bable that the rate at all ages of life will ultimately be brought down to 
forty per cent of the English table of Dr. Farr, and that this may be con- 
sidered the measure of careful selection in the first year of insurance. 

EFFECTS OF SELECTION IN YOUNG, MIDDLE, ELDERLY, AND OLD AGES. 

To examine the waning effect of selection in the subsequent years 
of insurance, resume the four classes, designated as the young under 
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thirty-seven, middle-aged from thirty-seven to forty-three, elderly from 
forty-three to fifty-four, and the oldest from fifty-five to seventy-five. The 
exposures, deaths, and rates of mortality for these several periods of life 
are in Tables XVIII., XIX., XX., and XXI. In each of them will be 
found, also, the rates of mortality for the first year of insurance, when se- 
lection is at its maximum, and the ratios between these and the adjusted 
rates for every age for the successive years of insurance in each of these 
four periods of life. 

From these it will be seen that among the younger insurants, whose 
average age is twenty-nine, this ratio, beginning at unity in the first year, 
advances to 1.40 in the second, to 1.69 in the third, and 1.90 in the fourth 
year, showing that the rate has nearly doubled, and instead of being forty 
per cent of the standard English, has already become nearly eighty per 
cent of that table. 

In the fifth year this advance is still greater, and in the sixth the maxi- 
mum impairment is reached, and the greater part of the advantages of 
selection disappear. When the ratios for middle life are examined, the 
progressive decline of selection is found to be slower. In the second 
year, the ratio is 1.15 ; in the third, 1.29; in the fourth, 1.36, and in the 
fifth, 1.42, and at no age does it exceed 1.65 ; and it is inferred from this 
that a considerable portion of the influence of selection has remained 
among this class of lives through every subsequent year of insurance. If 
the experience at the older and the oldest ages be examined, this progres- 
sive advance in the rate of mortality with the year of insurance is still 
slower, and the ratios between the rates experienced and those for the 
first year of insurance are smaller than at the earlier ages of life, showing 
that the decrease of the influence of selection is less rapid than in early 
life, and that a much larger portion of it remains through the succeeding 
years of insurance. 

The conclusions therefore are : first, that the advantage of selection 
diminishes at all ages with the duration of the policy ; second, that it de- 
creases very rapidly among those who insure at the younger periods of life ; 
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and, third, that it decreases more slowly at middle life and among older 
insurants, and probably never entirely disappears. This will be found to 
be confirmed on an examination of the observations of the twenty Eng- 
lish offices, and also in the experience of the ten Scotch offices in these 
four periods of life. So that it would seem to be fully established that 
these three propositions are true laws of the mortality of insured lives. 
Their bearing on some of the practical questions of insurance is of 
importance. 

In determining the proper charges to be made for insurance, they 
indicate that the premium may be lower than is required by the average 
table deduced from the whole experience, because the receipts will be 
larger and the discount on future payment for losses by death greater, 
than if these peculiarities of insured lives were not considered. Their 
effect on the distributive share of profits which belongs to the several 
members of a Mutual Company deserves a further examination, as it 
seems to change more or less all the elements on which the contribu- 
tions to surplus are founded. This is important, as this Company is 
dividing millions every year of its history, and the just distribution of 
these savings is demanded by the interests of its policy-holders, and 
desired by its officers. 

Turn now to the history of entrants between ages twenty and 
twenty-four. In Table XV. these show great peculiarities, and to ex- 
hibit them in all their force. Tables XXII. and XXIII. were prepared 
from the observations of this Company, and of the twenty English offi- 
ces. They comprise a large number of exposures, especially in the 
earlier years of insurance, so that the experience is large enough to pre- 
sent results worthy of confidence. 

By examining the ratios of the Company's mortality to that of the 
English, which are to be found in the last column of Table XXII., it 
will be seen that the former is always below the latter, after the first 
year of insurance, and that the percentage decreases very slowly at first, 
and rapidly afterwards, so as to average seventy-two per cent of the 
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English after the fifth year of insurance ; which result accords very 
closely with what had been found to be true for all the younger lives 
under the age of thirty-seven. 

By referring in Table XXI 1 1, to the rates of mortality for the Com- 
pany's experience for ages twenty to twenty-four in the second, third, and 
subsequent years of insurance, it will be seen that the advance is ex- 
tremely rapid : fifty per cent in the second year, ninety in the third, one 
hundred and twenty in the fourth, and in the twelfth year the rate be- 
comes more than three times that of the first. The increase in the Eng- 
lish experience is still more rapid, rising to more than four times the 
first year's rate in the fifteenth year of insurance. 

The advance in the rate of mortality in our experience for this class 
of entrants carries the rate higher than the American tqble at the sixth 
year of insurance, and thenceforward, with one or two exceptions, it 
continues above, to the twenty-sixth year, after which our exposures 
were too few to warrant an inference entitled to any confidence. 

The benefits of selection for these entrance ages decrease also very 
rapidly, measuring them by the standard of Dr. Farr's table. In the first 
year they are sixty per cent ; in the third, thirty ; in the fifth, fifteen ; in 
the thirteenth and fourteenth only five, but this is the minimum ; so that 
some of the benefits of selection always remain among the young en- 
trants. In the English experience, the mortality of this same class ad- 
vances so rapidly that it rises above the rate of the whole population, 
and so continues from the twelfth to the twentieth year of insurance. 

SURRENDER CHARGES. 

The facts, as regards insured lives at entrance ages under twenty-five, 
require further comment. The impairment is so large that some other 
cause is operating besides the natural and normal forces which are at 
work on the general population. Such a cause is known to exist ; for it 
is at this period of hfe that the withdrawals are at their maximum, as 
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shown in Table II., and the selection against the Company most power- 
ful and efficient. 

The ratios in this table are found by dividing the number of re- 
tirants by the number of years of exposure in each five years of life, 
and each five years of insurance. These retirants include those who 
have terminated their policies by lapse, surrender, or expiration, but 
are mainly of the first two classes, as for many years no term risks 
have been taken, except for endowments, and the terminations of the 
last had been very few at the close of 1873. From this it appears that 
the number of withdrawals is at its maximum in the first five years of 
insurance, and decreases with the age of the policy, and that this dispo- 
sition to retire is greatest with the young, and lessens continually with 
advancing years. 

Of the 9866 entrants at ages 20 to 24 inclusive, 3045 retired within 
the first five years, or more than thirty per cent of the whole number, 
and this percentage is much greater than at the older ages. 

Among these retirants the larger number were, doubtless, sound 
lives, and, if so, their departure reduced the vitality of those who 
remained below the limit to which it would otherwise have fallen. 
The very great number of withdrawals at these early ages makes the 
increase of mortality more marked than at other periods of life ; and 
although it would be impossible to give its exact measure, it is pro- 
bably a considerable part of the whole cause at these younger ages. 

It is an evident consequence of these facts, that those who retire 
should not be permitted to take with them their contributions to the tabu- 
lar reserve. This reserve was computed upon the assumption of a con- 
tinuous average vitality for all, not less than that predicted in the Mor- 
tality Table from which it was derived. Its function is to eke out the 
deficiencies in premiums which will occur in the later years of insurance. 
If by the withdrawals of good and the forced retention of impaired lives, 
these deficiencies are aggravated, those who cause the mischief must 
repair it. It is, therefore, proper that a surrender charge be made against 



those who, being in sound health and having the promise of long life, 
voluntarily withdraw from the Company, to enable it to make a read- 
justment of the reserve fund. The amount of this charge should vary with 
the age at entrance and duration of the policy. But the large depreci- 
ation of vitality which has been found among those who have been a 
long time insured, and the expenditures which have been incurred in 
procuring and examining the entrants, and charged to the whole body 
of insurers, make it evident that this charge should often be no 
insignificant part of the tabular reserve. The rule which has been 
adopted by the Company for this purpose is founded on these prin- 
ciples, and the facts which have been developed in this investigation, in 
reference to the impairment of insured lives, have furnished new evidence 
of its propriety and justice. 

Certain it is, that the impairment of insured life which has been ob- 
served in the experience of this Company and of all others, is a proof 
that some charge ought to be made, and that the theory that all the com- 
puted reserve is the individual property of the insured, to be demanded 
and received at will, is unsound and unsafe. 

Such a theory seems to make no account of the distinction, so well 
known to mathematicians, between what are called mathematical and 
moral values. Wherever there are business risks there must be corre- 
sponding cautionary measures, and the relation between these must deter- 
mine the moral value of business capital. A manufacturer of gun- 
powder who should put all his materials and operatives in a single build- 
ing might be ruined by a single explosion, whereas if they were distri- 
buted in detached parcels, so as to be independent of one another, a sin- 
gle accident of this kind jnight do him but little harm. In the former 
case the moral value of his capital would be small, in the latter compara- 
tively large, while the mathematical value, in both cases, might remain 
unchanged. And so it is with life insurance. It is a common remark, 
and as true as common, that nothing is more uncertain than human life 
in the individual, and nothing more certain in a large community, and a 



company having but few insured lives might have a greater ratio, mathe- 
matically, of assets to liabilities than another having more numerous 
risks ; but the moral values in the latter case might more than offset any 
difference in their mathematical values. While the assets of a company 
might not justify a risk upon a single or a few lives, they might be more 
than ample to insure a large number of the same vital force, but suffi- 
ciently numerous to secure the benefit of a general average vitality. 
Moral solvency, in this case, would result from the multiplication of 
risks. 

Other things being equal, an increase in the number of assured lives 
increases the mathematical and moral values of a company's assets, but 
the latter more rapidly than the former ; and, conversely, a decrease of 
the number of assured lives diminishes both of these values, but the 
moral more than the mathematical. 

Retiring members, therefore, not only impair a company's vitality 
by what is called adverse selection, but they also inflict an injury upon 
its assets ; and while the company can not control the wills of its policy- 
holders, but must let them go when they please, it may and must take 
care that the harm from these sources be compensated by a money 
equivalent. 

The moral value of the assets will then be kept in proper relation 
to the altered condition of the company, and the requisite means secured 
to satisfy the future claims as they mature. Those who retire should 
leave the company no worse off than if they remained. The conditions 
of the problem are these : The company can not compel the policy- 
holder to continue the payments of his premium. The contract gives 
him no prescriptive right to a cash surrender value. But the company 
ought to give him paid-up insurance, and can base it upon his contribu- 
tions to the reserve fund, because so long as he remains a member, he is 
entitled to consideration as a risk no better and no worse than the ave- 
rage. This being done, the policy-holder has received the full value of 
his payments, in the commodity in which the company deals. 



But if he choose to retire altogether, another question arises : Will 
the company purchase one of its own obligations not yet matured ? In 
this it must be governed by the equities due to persistent members. If 
it decide to purchase, the new paid-up policy should be the basis for the 
determination of a price, and the member who proposes to retire must 
be considered a risk quite as good as any in the company. 

1. What is the company's interest in this policy? Obviously, the 
present value of the sums which it would contribute, from year to year, if 
it remained, towards the payment of death-claims on other policies. 

2. What is the interest of the assured, or his heirs, in this policy ? 
It is the present value of the sum which they would receive at the death 
of the assured, and this is the present reserve. 

The diflFerence between the two present values is the sum which the 
retiring member may claim, and which can be paid without injury to the 
interests of those who remain. 

ANOTHER TABLE OF MORTALITY. 

The very low rates of mortality in the early years of insurance in 
this Company, have suggested a table of mortality in which the experi- 
ence of these years is omitted. 

It has been repeatedly noticed, in the past discussions, that the rate 
of mortality increases rapidly during the first five years of insurance and 
slowly afterwards. The observations of these five years have, therefore, 
been excluded, and the result is Table XXIV., which was adjusted by 
the method of Mr. Woolhouse, and by the same mathematical formula 
which was used in the general table, thus forming Tables XXVI. and 
XXVII. 

Although Table XXVI I. is based upon the limited experience which 
remains after rejecting that of the first five years, and upon a law of 
mortality which is, perhaps, not wholly free from doubt, and will, there- 
fore, need confirmation by future observations, it is, nevertheless, believed 
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to be a nearer approximation to the true law of vitality of assured male 
lives in the United States than any hitherto constructed from purely 
American experience. 

PRICES OF INSURANCE. 

The material facts of the Company's vital statistics having been 
made apparent, it only remains to show the modifying influences these 
facts would have had upon the prices of insurance, had the latter been 
regulated by them. Taking the graduated Table VII., constructed from 
the whole experience, and six and a half per cent interest for money, 
which is a trifle under the general average realized, the corresponding 
net annual premiums for ten thousand dollars of insurance, payable at 
death, have been computed and placed in column (2) of Table XXVIII. 
The Company's present net premiums, or premiums without load- 
ings, for this insurance, are placed in column (3), and the diiference of 
these two sets of premiums, taken at the respective ages, in column (4). 
Had the Company charged only its present net rates — that is, rates 
without loading — the numbers in column (4) would have been the 
annual amounts available for incidental expenses, and for bringing the 
new reserves up to the present basis. These, according to the past 
history of the Company, would have been more than sufficient for the 
purpose. The same would have been true for other forms of insurance. 

So that the Company had, during the period usually allotted to a 
human generation, not only secured and safely invested its ample re- 
serves, computed upon a basis of four per cent interest for money and 
the American table, but also paid all its death claims and business 
expenses from its present net premiums. In other words, it had returned 
to its policy-holders, as over-payments, more than all the marginal load- 
ings charged for current expenses of business. This is a most striking 
proof of the economy and prudence with which the Company has been 
managed, and of the safety and wisdom of the recent recommendation 
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to the Board of Trustees to reduce its premium rates, action on which 
was suspended for extraneous reasons. 

At my request and by your sanction, this report was submitted to 
the scrutiny and judgment of Prof C. F. McCay, LL.D., of Baltimore, a 
gentleman distinguished for his familiarity with vital statistics. He kind- 
ly undertook and performed the requisite labor to form an intelligent 
opinion, and to him the Company is indebted for many valuable sug- 
gestions, which were adopted and are a part of this letter. 

In closing this report, it becomes my duty, as it is my pleasure, to 
say to you, that much is due to the assistants in the Actuarial Depart- 
ment, for the zealous and intelligent aid they have given in its prepara- 
tion, and for which I tender to them my hearty acknowledgments. 

Respectfully submitted, 

W. H. C. BARTLETT, 

.'Ictuary. 



Table I. 

Number exposed to risk, and number zvho died at t/ic same age in different 

years of Insurance. 

NUMBER OF ENTRANTS. 





2 j 47 1 3° j IS 


18 


I^ 


! 


Years 


AGES AT EXPOSURE. 


Insur- 
ance. 


o 


I 


2 


3 


4 


s 




Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 


Died. 


Exposed -r^-, 
to Risk, j '3>«<i- 


[ 

3 
4 

5 
6 


I 


O 


23 

2 






IS 
38 

2 







7-5 
26 

31-5 
I-S 








9 
14 
22.5 

2S 

I 









6.S 

17 

12 
20.5 

19 

1 






° 






NUMBER OF ENTRANTS. 





9 


- 1 


= 1 


9 


1 


9 




Years 

of 
Insur- 






AGES AT EXPOSURE. 










6 




7 


8 


9 




10 




ance. 




















Exposed 




Exposed 


Exposed 




Exposed 




Exposed 






to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 




Risk. 




Risk. 




Risk. 




Risk. 




Risk. 




I 


4-S 





8 





2.5 





4-S 





4-5 





2 


10.5 





8-S 





15 





5 





9 





3 


16 





9 





7-S 


12-S 


I 


5 





4 


II 





16 





7-S , 


7 





9 





S 


iS-S 





8.S 





13 





6 





7 





6 


16 





13-S 


I 


8 





12 





S 





7 







12 





8.S 





7 





10.5 





8 






I 





9-5 





S 





6 





9 










I 





4-S 





4 





10 














I 





4 





II 


















I 












Table 


I. — Co7itinued. 
















iN U M B E R 


3 F E N T 


RA N 


TS. 










7 




II 


9 


26 




43 


AGES AT EXPOSURE. 




















of 
Insur- 


II 




12 


13 


14 




IS 
























Exposed 




Exposed 




Exposed 


Exposed 




Exposed 






to 


Died. 


to 


Died. 


to Died. 


to 


Died. 


to 


Died. 




Risk. 





Risk. 




Risk. 




Risk. 




Risk. 




I 


3-5 


s-s 





4-5 





12.5 





21 





2 


8 





6 





9-5 





8-S 





22 





3 


8-5 





7 





5 





8.5 





7-5 





4 


s 





1 





6.5 





4 





7-S 





5 


7-5 





4-5 





5 





5 





3-5 





6 


6 





6 





4 





5 





4 





7 


3 





6 





4 





4 





S 





8 


9 





2 





4 





3 





4 





9 


5 





8 





2 





3 





2 





lO 


I 





2 





6 





I 





I 





II 


3 





T 





I 





3 











12 






I 





I ; 








I 





13 










I 


I 











14 










.. 






I 











NUIMBER 


OF ENTRANTS. 












52 




81 


198 


424 




80s 






AGES A 


T EXPOSURE. 










of 


















Insur- 


16 




17 


18 


19 




20 




ance. 


















Exposed 
to Risk, 


Died. 


Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 


Died 


Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 


Died 


I 


25-5 





40 





97, 


I 


199 


3 


383 


I 


2 


39-5 





47 





73 





162 





341 


4 


3 


20 





34-5 





41 





65-5 


I 


I39-S 


2 


4 


6.5 





20 





3I-S 





37-5 


I 


60. 


I 


S 


7 





5-5 





18.5 





Z^-^ 





3S-S 





6 


3 





6.5 





5 





IS 





28 





7 


4 





3 





6 





4 





13-5 


I 


8 


S 





3 





I 





5-5 





4 





9 


4 





4-5 





T 










3 





10 


i-S 





3 





2 










I 





II 










I 










I 





12 



















I 





13 


















I 






Table I. — Continued. 

N U M B E R O F ENTRANTS. 





1425 


1 


200;5 


1 


2588 




3045 


1 


3855 




Years 








AGES AT EXPOSURE. 








of 






















Insur- 
ance. 


21 


22 


23 


24 


25 




Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 


Died. 
3 


Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 

1470 


Died. 

5 


Exposed 
to Risk. 


Died. 


[ 


681 


4 


947-5 


1240.5 


2 


1856 


8 


2 


658 


6 


II53-S 


3 


1602 


12 


2II2.5 


15 


2492.5 


17 


3 


284 


3 


522 


5 


918 


II 


1299 


14 


1731 


14 


4 


122 





242 


I 


440 




753 


4 


1080 


6 


S 


56.5 


2 


114 


I 


215 




369-5 


3 


622.5 


6 


6 


32-S 





51-5 


° 


i°5-5 




187-S 





3°2.s 


4 


7 


23-5 





26.5 


I 


37-5 




83 





134 


I 


8 


9-% 





19-5 





20 





25-5 





46.5 


2 


9 


2-5 





7 





13-5 





15-5 





21 





lO 


3 





2 


° 


6 


I 


10 





14 





II 


I 





2 





I 





S 





8 





12 


I 










2 





I 





5 





13 


I 







; 







2 





I 





14 


I 


■ 












I 





2 





IS 
















I 





I 





16 















I 





I 





17 














I 











18 


















I 






Table I. — Continued. 

NUMBER OF ENTRANTS. 





3828 


4128 


434 


2 


434 


I 


471 


7 








AGES AT EXPOSURE. 










Years 






















of 
Insur- 


26 


27 


28 


29 


3° 


ance. 


E.\posed 




Exposed 




Exposed 




Exposed 




Exposed 






to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 




Risk. 




Risk. 




Risk. 




Risk. 




Risk. 




I 


1847 


7 


1990 


7 


2114 


12 


2113-S 


4 


2291 


6 


2 


3171 


13 


3157-5 


21 


3428.5 


23 


3637-5 


20 


3659 


15 


3 


2054-5 


12 


2601 


18 


2621 


18 


2858.5 


14 


3094 


23 


4 


1476 


8 


1778-5 


17 


2237 


10 


2271.5 


14 


2485 


22 


5 


926.5 


3 


1259-5 


8 


1519 


4 


1920.5 


15 


1974 


25 


6 


500 


5 


756 


5 


1026 


12 


1257-5 


14 


1570-5 


9 


7 


225 


I 


387 


3 


583-5 


4 


774 


5 


972 


4 


8 


74-S 


3 


139 


1 


253 


2 


393 


3 


554 


5 


9 


30-5 





46-5 





86 





172-5 


3 


284 


I 


lO 


20 





23-5 





40.5 





65 


I 


135-5 


I 


II 


II 





17 





20 





38 





46.5 


I 


12 


8 





II 





17 





19 





32.5 





13 


5 


I 


8 





8-5 





16 





14-S 





14 


I 










8 





6 





13-S 





IS 


i-S 















7-5 





6 





16 


I 















2 





7 





17 


r 















I 





2 


° 


18 
















I 





I 





19 










J 





T 





I 





20 














I 











21 


















I 






Table I. — Continued. 

NUMBER OF ENTRANTS. 





4394 


435: 




4387 


4344 


1 4236 








AGES AT EXPOSURE. 










Years 






















of 






















Insur- 


31 




32 




7>2> 




34 




35 




ance. 


Exposed 




Exposed 




Exposed 




Exposed 




Exposed 






to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 




Risk. 




Risk. 




Risk. 




Risk. 




Risk. 




I 


2142 


II 


2I2I 


4 


2135-5 


6 


2122 .5 


IS 


2069 


9 


2 


4029 


19 


3707-5 


25 


3766.5 


26 


3767-S 


14 


3754-5 


22 


3 


3i°3 


16 


3473 


29 


3190 


14 


3242-S 


20 


3277-5 


21 


4 


2688.5 


16 


2740-5 


IS 


3102.5 


20 


2839-5 


19 


2871 5 


12 


5 


2126 


20 


2368.5 


17 


2418.5 


12 


2732-5 


15 


2509-5 


21 


6 


i6S7-S 


12 


1784-5 


IS 


2024.5 


16 


2056.5 


24 


2320.5 


21 


7 


1216.5 


12 


1325 


12 


1385-5 


10 


1623 


12 


1663 


18 


8 


692 


7 


896 


3 


983-5 


16 


1002 .5 


II 


1209 


II 


9 


395 


6 


487-5 


I 


640 


7 


681 


5 


714 


5 


lO 


220.5 


I 


308.5 


3 


367 


3 


494 


6 


548 


4 


II 


108.5 





184 


I 


261.5 


2 


307-S 


2 


407 -5 


4 


12 


39-5 





99-5 





159 


I 


224 


5 


253-S 


I 


13 


25-5 





33 





89 


3 


139 


I 


200 


3 


14 


14 





23 


2 


31 





81.5 


I 


129-5 


2 


IS 


12 





14 





16 





30 





67-S 





16 


6 





II 





9 





14 





26 





17 


7 





5-5 





9 





7 





1 1 





18 


2 





6 





4 





9 





6 





19 








2 





5 





3 





9 





20 


I 











2 





4 





2 





21 


















2 





4 





22 


I 



















2 





23 






I 


















Table I. — Continued. 

NUMBER OF ENTRANTS. 





4IIO 


3754 


3555 


3302 


348 


3 








AGES AT EXPOSURE. 










Years 






















of 
Insur- 


36 


37 


38 


39 


40 


ance. 


Exposed 




Exposed 




Exposed 




Exposed 




Exposed 






to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 




Risk. 




Risk. 




Risk. 




Risk. 




Risk. 




I 


2003 


11 


1830 


8 


1746 


7 


1622 


II 


1705 


5 


2 


3692.5 


21 


3534-5 


23 


3220.5 


19 


3096 


23 


2890.5 


16 


3 


3287 


5 


21 


3221.5 


10 


3064 


19 


2815.5 


19 


2705.5 


22 


4 


2892 


5 


26 


2917-5 


23 


2900 


25 


2731.5 


25 


2496 


29 


5 


2565 


5 


28 


2542-5 


30 


2590.5 


21 


2577.5 


28 


2423 


14 


6 


2150 


5 


20 


2161.5 


16 


2150 


21 


2249.5 


21 


2196 


21 


7 


1854 


5 


20 


I7I4.5 


12 


1741 


23 


1743 


15 


1795.5 


15 


8 


1231 


5 


7 


1382 


16 


1272 


9 


1314.5 


13 


1287 


14 


9 


89s 


5 


3 


887.5 


10 


1025.5 


4 


942 


6 


961.5 


7 


lO 


544 


4 


7°7.5 


8 


686.5 


6 


812.5 


10 


747.5 


5 


II 


460 


2 


459 


3 


581 


3 


568.5 


2 


671.5 


8 


12 


349-5 


3 


394.5 





392 


7 


511 


5 


478 


6 


13 


227 


4 


318 


3 


353 


3 


345 


6 


457 


2 


14 


179-5 


2 


202 


3 


290 


I 


322 





319.5 


3 


15 


113-5 





152 


I 


176.5 


3 


246 


4 


290.5 


3 


16 


59 


I 


96.5 


I 


125.5 





156 


2 


212 


3 


17 


20.5 





50. s 





78.5 


I 


III 





130.5 


I 


18 


10 





18 





41.5 





65 


2 


92.5 


6 


19 


5 





8 





12.5 





31 





49 


I 


20 


9 


° 


5 





7 





12 





22 





21 


2 





7 





3 





4 





9 





22 


4 





I 





5 





3 





4 





23 


2 





3 





I 





4 





3 





24 






2 





3 





I 





4 





25 












I 





I 





I 






Table I . — Continued. 



NUMBER OF ENTRANTS. 





2885 


1 2704 


242 


9 


1 223 


2 


210 


5 








AGES AT EXPOSURE. 










Years 






















of 
Insur- 


41 




42 




43 




44 




45 




ance. 
























Exposed 




Exposed 




Exposed 




Exposed 




Exposed 






to 


Died, 


to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 




Risk. 




Risk. 




Risk. 




Risk. 




Risk. 




I 


1414 


3 


1330 


5 


II98.5 


8 


1095 


8 


1027 


8 


2 


3030 


20 


25°7-S 


15 


2365-5 


20 


2131 


13 


1950 


10 


3 


2559 


17 


2666.5 


IS 


2223 


12 


2082 .5 


17 


1870 


17 


4 


2400.5 


13 


2271 


17 


2406 


21 


199s 


18 


1874-5 


17 


5 


2215 


II 


2137 


13 


2005 


18 


2129.5 


19 


1784-5 


13 


6 


2075 


12 


1925-5 


22 


1856 


10 


1730 


17 


1843-S 


17 


7 


1786.5 


23 


1678 


10 


1561-5 


14 


1515-5 


18 


1382 


13 


8 


1315-5 


9 


1321 


9 


1268.5 


II 


II53 


9 


I133 


5 


9 


919-5 


3 


900.5 


8 


935 


5 


847 


8 


836 


9 


10 


746.5 


5 


735-5 


3 


705 -5 


7 


744 


6 


657-5 


4 


11 


626.5 


6 


615-5 


4 


597 


4 


596.5 


12 


638 


6 


12 


573-5 


6 


532 


8 


533 


3 


516 


8 


520. 5 


4 


13 


420 


2 


501-5 


3 


477 


2 


482 


5 


440 


2 


14 


419 


I 


390 -5 





460.5 


4 


436-5 


8 


436 


3 


IS 


277 


3 


370.5 


3 


349-5 


5 


405-5 


4 


383 -5 


5 


i6 


239 





246 


3 


326.5 


3 


306.5 


4 


362.5 


6 


17 


179 


3 


202 


5 


222 


3 


283 


I 


262 .5 


4 


i8 


109.5 





149 


I 


170-5 





197-S 


2 


252 


I 


19 


72.5 


I 


90.5 





II9-5 


2 


139-5 





166.5 


2 


20 


35 





60 





76. 5 


I 


102.5 





119 





21 


16 





28.5 





S3 


I 


62 


I 


85 





22 


9 





IS 





25 





42 





55 


I 


23 


3 





7 





14 


I 


23 





38 


2 


24 


2 





I 





7 





12 


I 


21-5 





25 


2 





2 











3 





9 





26 






I 





2 











3 





27 


■ ■ 








I 

















28 


- 












-5 





I 






Table \.— Continued. 



NUMBER OF ENTRANTS. 





1864 


156 


2 


1513 


1 1321 


.1296 


Years 


AGES AT EXPOSURE. 




















of 
Insur- 


46 




47 




48 


49 




5° 




ance. 






















Exposed 




Exposed 




Exposed 




Exposed 




Exposed 






to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 




Risk. 




Risk. 




Risk. 




Risk. 




Risk. 




I 


913-5 


5 


764-5 


9 


745 


6 


647-5 


6 


635 


5 


2 


1827.5 


10 


1608.5 


14 


1366 


7 


1327 


15 


1 144 


9 


3 


1746 


22 


1612.5 


13 


1394 


II 


1227 


16 


I177-5 


8 


4 


1676 


23 


1569 


13 


1462 


20 


1243 


9 


1092.5 


6 


5 


1692 


20 


1492 


19 


1397-5 


18 


1289.5 


6 


1090.5 


13 


6 


IS49 


18 


1459-5 


15 


1274-5 


17 


1202 


II 


II06 .5 


9 


7 


1472.5 


9 


1213-5 


18 


"75-5 


13 


1003.5 


7 


958-5 


15 


8 


1023 


10 


1041.5 


13 


855-5 


14 


863. 5 


4 


738.5 


10 


9 


788.5 


10 


707 


8 


714 


6 


574-5 


7 


585. 5 


10 


lO 


632 


7 


593.5 


II 


552-5 


6 


559 


9 


422 


3 


II 


534.5 


4 


531-5 


3 


493 


4 


452 


6 


453 


8 


12 


543-5 


4 


467-5 


9 


460.5 


5 


423 


8 


385 


8 


13 


469 


9 


478 


7 


409-5 


4 


417 


9 


381-5 


9 


14 


402 


7 


414 


2 


426 


5 


376 


5 


367-5 


4 


IS 


392-5 


5 


359 


I 


371-5 





354-5 


I 


324 


2 


i6 


325.5 


3 


350-5 


2 


314-5 


7 


341 


3 


312 


4 


17 


319 


3 


289-5 


3 


312.5 


2 


277 


2 


295-5 





i8 


229.5 


I 


276 


4 


249-5 


5 


274-5 


7 


248 


2 


19 


209 


2 


193-5 


2 


234 


4 


201.5 


2 


228 


3 


20 


136 





164 


3 


163 


I 


205-5 





170 


3 


21 


98.5 





120 





134 


I 


138-S 


2 


179-5 


I 


22 


75 





87 


I 


103 





119 





121 .5 


2 


23 


51 





69 


I 


77 


3 


92 





109-5 


I 


24 


33 





46 


I 


62 


I 


65-5 


3 


80.5 


I 


25 


14 





26 





43 


I 


53-5 


I 


53-5 





26 


4 





7 





13 





31 


I 


44 





27 


2 





2 





5 





10 





19 





28 








I 





I 





3 





8 





29 


I 









I 





I 





3 





30 






• - 








I 





■5 


e 









Table 


I. — Continued. 
















NUMBER OF ENTRANTS. 










973 




923 


763 


680 




529 








AGES AT EXPOSURE. 










Years 
of 


































Insur- 
ance. 


51 




52 


53 


54 




55 




Exposed 




Exposed 




Exposed 




Exposed 




Exposed 






to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 




Risk. 




Rislc. ■ 




Risk. 




Risk. 


2 


Risk. 




I 


473 


5 


455 


5 


375 


2 


335 


258 


3 


2 


II20 


II 


828 


8 


821 


12 


643-5 


5 


580 


8 


3 


1009 


10 


1007 


14 


722 


7 


721 


8 


558 


II 


4 


1067 


13 


918 


10 


909 


10 


640 


12 


629 


5 


5 


975 


9 


949 


13 


817-5 


8 


804 


8 


557 


12 


6 


944 -S 


10 


836 


4 


816. 5 


II 


7i°-5 


13 


685 


10 


7 


903 


II 


747 


10 


670 


5 


655 


6 


545 


15 


8 


668-5 


8 


634 


14 


530 


8 


478 


4 


469.5 


4 


9 


480.5 


2 


464-5 


8 


423-S 


5 


354 


7 


320 


5 


lO 


441 


8 


378 


6 


349-5 


7 


314-5 


6 


251 


4 


II 


3SO-S 


3 


339 


3 


311-5 


5 


282 


8 


258 


9 


12 


375 


6 


292 


5 


294 


4 


259 


6 


236. s 


5 


13 


346.5 


5 


328 


3 


259-5 


3 


261.5 


5 


225 


6 


14 


341-5 


2 


312 


7 


296 


2 


235 


2 


237 


5 


15 


326 


II 


300 


4 


277-5 


3 


263-5 


6 


207.5 


3 


16 


294 


2 


283-5 


3 


261.5 


4 


242-5 


4 


226 


2 


17 


273 


3 


254 


5 


4 


252-5 


2 


237-5 


4 


219.5 


5 


18 


256 


4 


237 


5 


2 


223 


4 


213-5 


3 


204.5 


3 


19 


213-5 


2 


215 


5 


I 


212.5 





192.5 


5 


182.5 


2 


20 


201 





168 


5 


2 


182 


8 


186 


5 


165.5 


3 


21 


148 


2 


170 


5 


2 


142-5 


I 


158 


2 


161 


5 


22 


165 


I 


124 


5 


2 


158 


I 


130.5 


2 


146 


2 


23 


no. 5 


I 


152 


2 


no 


3 


140. 5 


5 


114 


2 


24 


95-5 


4 


lOI 


5 


139-5 


I 


94.5 


2 


125.5 


2 


25 


71-5 





79 


I 


83-5 


4 


112. 5 


2 


76 


I 


26 


38 


I 


55 





58. 5 


2 


(^i 





80 


2 


27 


32 





29 





43 


2 


49 


I 


44.5 





28 


13 





18 





22.5 


I 


29 


2 


37 


I 


29 


4 





9 





13 





14 





19 


I 


30 


2 





I 





8 





4 





7 





31 




' • 


I 





.. 


6 





3 






Table I. — Continued. 



NUMBER OF ENTRANTS. 





464 




391 




35/ 




23s 




202 






AGES AT EXPOSURE. 


Years 






















of 
Insur- 


56 




57 




58 




59 




60 




ance. 
























Exposed 




Exposed 




Exposed 




Exposed 




Exposed 






to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 




Risk. 




Risk. 




Risk. 




Risk 


■ 


Risk. 




I 


225-5 


I 


189.5 


2 


175 


2 


114 


I 


99-5 


4 


2 


457 


4 


391-5 


4 


332 


4 


302 


3 


199-5 


3 


3 


516 


8 


393 


3 


352.5 


7 


293-5 


5 


272 


2 


4 


487 


9 


452 


9 


348.5 


6 


310 


6 


252-5 


6 


5 


554 


5 


420 


3 


393-5 


13 


3°i-5 


5 


274 


10 


6 


457 


6 


463 


6 


363 


4 


338 


10 


257-5 


5 


7 


515-5 


8 


345-5 


4 


361-5 


6 


291.5 


6 


254 


2 


8 


371 


6 


359 


7 


247 -5 


6 


265 


6 


189.5 


3 


9 


317 


8 


239-S 


4 


225 


6 


142.5 


2 


177 


2 


lO 


220.5 


3 


216 


2 


170 


3 


157-5 


2 


113 


3 


II 


193 


4 


169.5 


2 


147 


2 


144 


4 


130 


4 


12 


216 


4 


162 


I 


135 


I 


130 


2 


123-5 


4 


13 


206.5 


3 


189 


4 


140.5 


4 


121 


2 


112 


I 


14 


203 


I 


183-S 





168 


2 


125-5 


2 


103 





15 


203-5 





174-5 


6 


162.5 


2 


146.5 


2 


no 


4 


16 


177 


I 


180 


2 


146.5 


6 


144-5 


5 


132-5 


3 


17 


197 


8 


157-S 


I 


161. 5 


3 


126.5 


3 


123 


6 


18 


186 


I 


162 .5 


3 


134-5 


I 


136.5 


2 


II4-5 


2 


19 


173-5 


4 


160.5 


3 


134 


3 


118 


5 


III 


3 


20 


161 


2 


146 


5 


135-5 


3 


III. 5 


2 


100.5 


4 


21 


142.5 


2 


143 


I 


122 


I 


113 


I 


100.5 


2 


22 


146 


I 


130 


5 


123 


3 


108.5 


I 


102.5 


5 


23 


i3°-S 





131 


5 


"3-5 





114 


4 


96.5 


2 


24 


loi .5 


4 


114-5 


4 


118.5 


I 


103-5 


2 


IOI.5 


5 


25 


112 


I 


85 





96 





100 


3 


92 


4 


26 


58.5 





88 


I 


65 


I 


71 


I 


78 


I 


27 


59 


I 


43 


I 


65-5 


2 


46 





54-5 


3 


28 


36 





39-5 


I 


27 


t 


42-5 





28.5 





29 


25 


I 


21 





25 





20 





30 





30 


10 





12 





14-5 





12 





10 





31 


3 





4 


I 


3 





3 





4 






Table I. — Continued. 



NUMBER OF ENTRANTS, 





147 


1 


123 


1 


80 


1 


61 


1 


4T 










AGES AT EXPOSURE. 










Years 






















of 


61 




62 




63 




64 




65 




Insur- 






















ance. 


Exposed 




Exposed 




Exposed 




Exposed 




Exposed 






to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 


t 


Risk. 




Risli. 




Risk. 




Risk. 




Risk. 




I 


73 


2 


61 


I 


39-5 


2 


30 


I 


20 


I 


2 


159 


6 


129 





98 


I 


65 


2 


51 


2 


3 


172-5 


3 


134 


2 


120 


2 


85-5 


2 


60 


6 


4 


239-5 


6 


149 


5 


117 


3 


108 


4 


79 


4 


5 


214-5 


4 


209.5 


4 


122 .5 


2 


100 


3 


93 


4 


6 


227.5 


3 


185 


6 


176-5 


4 


103 


5 


80.5 


3 


7 


207 


5 


167-5 


3 


^ZS 


2 


126.5 


3 


73-5 


4 


8 


194 


9 


140.5 


3 


II4-5 


3 


96 


6 


89 


I 


9 


129 





122.5 


2 


85-5 


3 


79 


3 


60 


3 


lO 


120 


3 


83 


2 


76-5 


2 


62.5 


2 


53 


3 


II 


90 


5 


97 


3 


63 


2 


62 


3 


44-5 


I 


12 


109-5 


4 


74 


3 


80 


5 


55 





53-5 


I 


13 

14 


109 


I 


99 


4 


67-5 


2 


65-S 





52 


I 


lOI 


3 


99 


I 


84-5 


I 


60 


I 


60.5 





15 


91-5 


I 


84-5 





89 


I 


72-5 


2 


51-5 





16 


94-5 


I 


86 


2 


72 


2 


79-5 


4 


59-5 


3 


17 


115 


2 


82.5 





74.5 


2 


57 


5 


67 


6 


18 


107-5 


4 


102 


3 


72.5 


3 


66 


5 


49 


3 


19 

20 


95 


3 


94 


2 


85-S 


2 


54 


5 


56 


3 


91 


2 


79 


4 


80 


I 


69 





46 


I 


21 


85 


3 


77 





69-5 


I 


68 


I 


64-5 


I 


22 


86 


3 


72 


2 


71-5 


3 


65 


4 


61 


3 


2^ 


88.5 


2 


73 


2 


64 


2 


63-5 


I 


55 


2 


24 


87 


2 


82 





62.5 





55 


I 


58 


2 


25 
26 


88 


3 


77 


3 


72 


2 


54 


2 


46.5 


I 


73 


6 


69 


I 


57 


3 


58-5 


I 


44 


I 


27 


60 


I 


51-5 


3 


57 


I 


44 


2 


45 


2 


28 


38 


I 


36 


I 


37-5 


2 


42 


I 


32 





29 
3° 
31 


24 


2 


28 


I 


23 


I 


25 





29 


I 


20 





7 





14 





II-5 





18 





3 





15 





3 





6 





2 






Table I. — Continued. 



NUMBER OF ENTRANTS. 





14 




20 




II 




1 ■= 




1 ' 




Years 






AGES AT EXPOSURE. 






























of 
Insur- 


66 




67 




68 




69 




70 




ance. 
























E.xposed 




Exposed 




Exposed 




Exposed 




Exposed 






to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 




Risk. 




Risli. 




Risk. 




Risk. 




Risk. 






6.5 





9-5 





5-5 





5 





3 





2 


36 


5 





12 





18. 5 





II 





9-5 





3 


47 


5 


2 


35-5 


I 


12 


I 


18 





10.5 





4 


48 


5 


I 


41 





32 


I 


II 


I 


17-5 





5 


68 


5 


4 


45 


3 


39 


3 


30 


I 


10 


2 


6 


73 


5 


4 


51-5 


3 


35 


I 


31 





28 





7 


63 


5 


2 


53-5 


I 


41-5 





28. 5 


I 


25 


2 


8 


47 


3 


41 


4 


33-5 


I 


24-5 





19 





9 


65 


2 


28 


I 


24 


I 


21 


° 


13 





10 


36 


2 


43 


I 


16 





18.5 





14 


I 


II 


36 


3 


26.5 


I 


31 


3 


14 


I 


16 





12 


37 





28.5 


2 


23-5 





22 





12 


I 


13 


48 


I 


33 





23-5 


3 


21 


2 


20 





14 


47 


I 


44-5 





29 


2 


19 


I 


19 


2 


15 


S3 





42 


I 


39 


I 


24 





16 


I 


i6 


44 


2 


49-5 


2 


39-5 


I 


35 





23 


2 


17 


50 


2 


36. 5 


2 


40-5 


3 


32 


I 


31 


I 


i8 


SI 


4 


43-5 


2 


29-5 





31-5 


2 


27 


I 


19 


40-5 


3 


43-5 


I 


37 


3 


23 


3 


25 


2 


20 


43-5 


2 


30-5 


4 


35 


2 


28. 5 





16 


I 


21 


45 ■ 


2 


38 


I 


22.5 


I 


3° 


I 


24 


3 


22 


59 


2 


40-5 


I 


35 


2 


21 


I 


27 


I 


23 


49 


2 


52 


I 


36 


3 


30 


2 


20 





24 


46.5 


2 


44 


5 


46.5 


3 


28.5 


2 


27 


I 


25 


53 


5 


34 


2 


31 


I 


39 


4 


24-5 





26 


35 





34 


2 


25 


I 


20 


I 


30 


3 


27 


31-5 


I 


27-5 


I 


23 


I 


22 





13 





28 


27 





22 





22 





16 


I 


18 


I 


29 


22 


2 


22.5 


I 


16 


I 


16 





10 





30 


17 


I 


II-5 





14 


2 


7 





8 


I 


31 


6 







9 


I 


5 





8 





2 






Table I. — Continued. 



NUMBER OF ENTRANTS. 





5 




I 




2 




I 




I 




Years 


AGES AT EXPOSURE. 






















of 
Insur- 


71 




72 




73 




74 




75 




ance. 
























Exposed 




Exposed 




Exposed 




Exposed 




Exposed 






to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 


to 


Died. 




Risk. 




Risk. 




Risk. 




Risk. 




Risk. 




I 


2-5 





•5 





I 





•5 





•5 





2 


6 





S 





I 


I 


2 





I 





3 


9 





6 


I 


5 











1-5 





4 


9-5 





9 





5 


2 


s 


I 








5 


16 





8-5 





9 





3 





4 


I 


6 


8 


2 


14 


I 


8 


I 


8-5 





3 


I 


7 


20.5 





5 





12 


I 


4 





7 


I 


8 


15-5 


I 


13 





3 





5 


I 


3 


I 


9 


14 





12 


2 


8 


I 








4 





10 


9 





8 





4 


I 


4 


I 








II 


II 


I 


7 





8 


I 








2 





12 


IO-5 


3 


9 


1 


7 


2 


4-5 











13 


10 





6 





7-5 





4 





4 


I 


14 


18 


I 


10 


I 


4 





7 





4 





15 


16 


I 


14 





8 





3-5 


I 


6 


I 


i6 


12 





12 





12 





6 





2 





17 


20.5 


3 


II 


I 


9-5 


I 


II 





5 





i8 


28 


3 


14 


3 


9 





6 





10 





19 


24 


I 


22 





9 





7 





6 


I 


20 


22 


2 


20 


2 


21 





9 


I 


7 





21 


14 





18 


2 


14.5 


I 


16.5 


2 


7-5 


2 


22 


15-5 


I 


14 


I 


14.5 


I 


II 


I 


13 


I 


23 


25-5 


2 


14 


2 


13 


I 


II 


2 


10 


I 


24 


18 





20 


I 


12 


I 


9 


3 


8 





25 


24 


I 


15 


6 


17 


I 


10 


I 


5 





26 


19 





18.5 





6 





13 


I 


8 





27 


20 





12 


I 


16 


I 


4 





10 


I 


28 


lO 





18 





8 


I 


10 


I 


3 





29 


13 


I 


6 





12.5 





3 





5 





30 


3 





6.5 





2 





4 





2 





31 


5 











4 





I 





2 






Table I. — Continued. 



NUMBER OF ENTRANTS. 


































AGES 


AT EXPOSURE. 










Years 




















oi 
Insur- 


76 




77 




78 


79 




80 


























Exposed 

to 

Risk. 


Died. 


E.\posed 

10 

Risk. 


Died. 


Exposed 

to 

Risk. 


Died. 


Exposed 

to 

Risk. 


Died. 


Exposed 

to 

Risk. 


Died. 


I 

2 


I 





•• 
















3 


I 





I 

















4 


I 





I 





I 













5 








I 





I 





I 









6 


3 











I 













I 


7 


I 





3 











I 











8 


2 











3 











I 


I 


9 


I 


I 


























lO 


3 





























II 








2 























12 


2 











2 


I 














13 








2 











I 











14 


I 











2 











I 





IS 


4 


I 


I 











2 











i6 


5 





3 


I 


I 











2 


I 


17 


I 





S 


I 


2 





I 











i8 


5 


2 


I 





3-5 


I 


2 





I 





19 


9 


I 


3 





I 





2 





2 


° 


20 


4 





7 


2 


3 





I 





2 





21 


6 





4 


I 


5 





3 





I 





22 


3 





5 


I 


2 





5 


I 


3 





23 


II 


^ 


3 





4 


I 


i-S 





4 


I 


24 


9 


I 


8 


I 


3 





3 





I 





25 


6 





7 


3 


5 





3 


I 


3 





26 


S 


I 


3-5 


2 


3 





3-5 





2 





27 


6 


I 


2 





I 





3 


I 


I 5 


I 


28 


6 





5 





2 





I 





2 





29 


2 





5 





3 





2 





I 





30 


4 


I 


I 





3 





2 


° 








31 


I 





2 





I 





i-S 





-> 






Tabi,E \.— Continued. 

N U M H IL R C) F ENTRANTS. 



i 








1 » 




1 " 




1 ! 


- 


1 « 





Years 




AGES AT EXPOSURE. 




of 
















Insur- 
ance. 


81 


82 


83 


84 


85 




86 




Exposed 
to Risk. 


1 

Died. 



Exposed 
to Rislv, 


Died. 


Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 


1 
Died. 


Exposed 
to Risk. 


loied. 


IS 


I 












i6 








I 1 


















17 


I 








I 

















18 








I 


° 








I 











19 


I 











I 











I 







20 


2 





•5 











I 











I 1 


21 


2 





2 











; 


I 


I 


1 . . 


22 


I 





2 





2 





I 











23 


2 


I 


I 





2 





I 











i .. 


24 


3 





I 





I 





2 
















25 


I 


I 


3 


I 


1 


I 








2 










26 


I 











I 

















I 





27 


2 





I 


I 








I 
















28 








I 

















I 










29 


! 


























I 




30 


I 1 














1 













31 


! 


I 











1 













NUMBER OF ENTRANTS. 


Years 

of 
Insur- 
ance. 


" 1 


1 


XPOi 















AGES AT E 


iURE. 








87 


88 


89 


90 


91 


92 




Exposed ! 
to Risk. 


Died. 


Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 


Died. 


i 
Exposed p,. , 
to Risk. ,^"=''- 


Exposed 
to Risk. 


Died. 


Exposed 
to Risk. 


Died. 


21 


I 







1 






•• 




22 







I 





. . 












23 












I 












24 





. . 1 










I , ° 


1 






25 


1 . . 










. , 







i . . 


26 


! . . 










, . . 







I j I 


27 


I 










. . 


° 




: . . 


28 


1 . . 


I 





. . 


. . 










29 


i . . 


1 


I ' 













30 


I ! 


1 .. 1 


1 . . 


I t 







1 . . 



Table II. 



Comparison between the rates of retiring in different years of Insurance. 



Age 




Ratio of Withdrawals to Exposures 


DURING THE 




at 












Entrance. 


ISt 


2d 


3d 


4tli 


Sth 


6th 




Five Years. 


Five Years. 


Five Years. 


Five Years. 


Five Years. 


Five Years. 


20 to 24 


.103 


.038 


.018 


.015 


.009 


.006 


25 to 29 


.078 


.032 


.017 


.014 


.Oil 


.005 


30 to 34 


.062 


.030 


.018 


.014 


.012 


.008 


35 to 39 


.058 


.028 


.021 


.014 


.013 


.006 


40 to 44 


•053 


.028 


.021 


.014 


.014 


.006 


45 to 49 


.050 


.025 


.021 


.010 


.Oil 


.012 


5° to 54 


.047 


.023 


.018 


.016 


.014 


• osr 


55 to 59 


.047 


.014 


.016 


.009 


.025 




60 to 64 


•033 


•°33 


.032 









Table III. 



Rate of retiring in successive years of Insurance. All ages combined. 



Years 
of 


Mutual Life. 


Twenty 


English Offices. 


Insur- 












1 


ance. 


Exposures. 


Retirants. 


Ratio. 


Exposures. 


Retirants. 


Ratio. 


I 


49647-5 


2672 


•054 


64247 


1750 


.027 


2 


86929.5 


8697 


. 100 


117679-5 


8495 


.072 


3 


74939 


5066 


.068 


104313 


5297 


-051 


4 


66224.5 


3189 


.048 


93668 


3958 


.042 


5 


58277 


2212 


.038 


84416.5 


2831 


-034 


6 


49609 


1618 


-033 


76689.5 


2207 


.029 


7 


39409 


1042 


■026 


70086.5 


1751 


.025 


8 


28636 


1094 


.038 


63722.5 


t 2397 


.038 


9 


19968.5 


395 


.020 


57685 


1086 


.019 


lO 


15289 


5 


341 


.022 


52343-5 


829 


.016 


n 


12542 


5 


223 


.018 


47207.5 


713 


-015 


12 


10710 


5 


209 


.020 


42265 


660 


.016 


13 


9485 


5 


181 


.019 


37994-5 


545 


.014 


14 


8574 


5 


161 


.019 


34055-5 


399 


.012 


15 


7519 


5 


155 


.021 


30549 


370 


.012 


16 


6580 


5 


89 


.014 


27147-5 


299 


.Oil 


17 


5736 


89 


.016 


24343-5 


25s 


.010 


18 


4944-5 


69 


.014 


21604.5 


195 


.009 


19 


4137 


54 


.013 


19329-5 


167 


.009 


20 


3473 


34 


.010 


16996.5 


133 


.008 


21 


2967 


36 


.012 


15150 


118 


.008 


22 


2635-5 


33 


.013 


13537-5 


lOI 


.007 


23 


2345 


32 


.014 


12006 


92 


.008 


24 


2072 


28 


.014 


10634.5 


69 


.006 


25 


1738.5 


II 


.006 


9294 


56 


.006 


26 


1291 


6 


.005 


7995 


58 


.007 


27 


961-5 


9 


.009 


6945 -5 


41 


.006 


28 


666 


6 


.009 


6032 


24 


.004 


29 


456 


2 


.004 


5214-5 


27 


.005 


3° 


240.5 


5 


.021 


4483 


18 


.004 


31 


106. 


5 


I 


.009 


3872.5 


13 


.003 



Table IV. 
Mortality Experience of the Mutual Life, from 1843 ^^ 1873, inclusive. 





Years of Life 


Actual 


Ratio of Actual Deaths to 


1 
t 

1 


Age. 






Aee. 


*»o^ . 


Exposed. 


Deaths. 




Probable 


Probable 








Exposed. 


Deaths. 
American. 


Deaths. 
NewActuaries' 


to 10 


648 


2 










... to 10 


II 


59-5 

















... II 


12 


56 


° 














... 12 


13 


53-5 

















13 


14 


58.5 

















14 


IS 


79-5 

















15 


16 


116 

















16 


17 


167 

















17 


18 


273 


I 


.003663 




474 




675 18 


19 


523 


5 


.009560 


I 


231 


I 


583 19 


20 


lOII .5 


9 


.008898 


I 


140 


I 


370 20 


21 


1876. s 


15 


.007994 


I 


018 


I 


177 21 


22 


3091 -5 


14 


.004529 




573 




654 22 


23 


4605 


30 


.006515 




819 




938 23 


24 


6337-5 


41 


.006469 




808 




930 24 


25 


8319 


58 


.006972 




865 , 


996 25 


26 


10353-5 


S3 


.005119 




630 : 


722 26 


27 


12182 .5 


80 


.006567 




801 


896 27 


28 


13970 


85 


.006084 




736 


802 28 


29 


\ 15556 


93 


.005978 




716 


763 29 


30 


I 17144 


112 


■006533 




775 


810 30 


31 


1 18486.5 


120 


.006491 




763 


790 31 


32 


' 19591 


127 


.006483 




753 


775 32 


33 


20599 


136 


.006602 




757 


772 , 2,Z 


34 


; 21382.5 


150 


.007015 




794 




801 1 34 


35 


22054.5 


154 


.006983 




781 




776 ; 35 


36 


1 22558 


173 


.007669 




844 




822 j 36 


37 


22615.5 


167 


•007384 




800 




763 ! 37 


38 


22466 .5 


172 


.007656 




814 




766 38 


39 


22284.5 


192 


.008616 


899 




839 39 


40 


21951 


iSi 


.008246 


842 




785 40 


41 


21444.5 


138 


.006435 




643 




602 41 


42 


20684.5 


144 


.006962 




679 




638 42 


43 


19958-5 


155 


.007766 




738 




689 43 


44 


19032.5 


179 


.009405 




869 


802 44 


45 


18151 


149 ■ 


.008209 




735 


666 45 


46 


17159 


172 


.010024 




867 


770 46 


47 


15943 


172 


.010788 




899 


786 47 


48 


14809.5 


161 


.010871 




869 


754 48 


49 


13773 


140 


.010165 




776 


673 49 


50 


12734 


136 


.010680 




775 


677 SO 



Table IV. — Contimwd. 




Years of Life 


Actual 


Ratio of Actual Deaths to 






Age. 








Age. 




Exposed. 


Deaths. 




Probable Probable 








E.xposed. 


Deaths. Deaths. 
American. New Actuaries' 




51 


I1738 


134 


.011416 


•785 


691 


SI 


52 


10687 


138 


.012913 




839 


746 


52 


S3 


9782. 5 


125 


.012778 




782 i 


698 


53 


54 


8829.5 


135 


.015290 




879 


786 


54 


55 


7827.5 


136 


-017375 




936 


841 


55 


56 


6861 


96 


-013992 




704 


637 


56 


57 


5965 


90 


.015088 




707 


646 


57 


58 


5206-5 


93 


.017862 ] 


779 


718 


58 


59 


4553 


87 


.019108 


773 


716 


59 


60 


3946.5 


93 


•023565 


883 


820 


60 


61 


3392 


5 


90 


.026529 


919 \ 


855 


61 


62 


2865 


5 


(^l 


.021986 


703 


653 


62 ! 


63 


2384 


5 


60 


.025163 i 


741 


690 


63 


64 


1988 


5 


69 


.034700 


941 


881 


64 1 


65 


1653 


5 


63 


.038101 


950 


900 


65 


66 


1333 


5 


55 


.041245 


944 


908 


66 


67 


1073 


44 


.041007 


861 


843 


67 


68 


860.5 


41 


.047647 


916 


916 


68 


69 


686 


25 


•036443 i 


642 


651 


69 


70 


558 


26 


.046595 




752 


764 


70 


71 


449 


23 


.051225 




757 


766 


71 


72 


348 


25 


.071839 




974 


975 


72 


73 


270.5 


18 


•066543 




830 


816 


73 


74 


182.5 


16 


.087671 


I 


007 


974 


74 


75 


143-5 


12 


.083624 


886 


853 


75 


76 


103 


II 


.106796 I 


044 I 


009 


76 


77 


75-5 


12 


.158940 1 I 


431 I 


404 


77 


78 


52.5 


3 


•05714:. 




473 


472 


78 


79 


39-5 


3 


•075949 




577 1 


587 


79 


80 


30-5 


5 


-163934 


I 


135 1 I 


182 


80 


81 


18 


2 


.mill 




701 


745 


81 


82 


14-5 


2 


■137931 




791 


858 


82 


83 


9 


I 


.mill 




580 


638 


83 


84 


6 





.... 








84 


85 


5 


I 


. 200000 




849 


987 


85 


86 


3 









... 


. . . 


86 


87 


3 









1 


. . . 


87 


88 


2 













88 


89 


2 









... 1 




89 


90 


2 


I 


.500000 


I 


100 I 


800 


90 


91 


I 





.... 








91 


92 


I 


I 


I .000000 


1-587 i 3 


333 
759 


92 


Totals, 


578112.5 


5515 


.009540 


-799 





Table V. 
Synopsis of Table IV., in groups of five ages. 



Age. 



o to 14 
15 to 19 
20 to 24 
25 to 29 
3° to 34 
35 to 39 
40 to 44 
45 to 49 
50 to 54 
55 to 59 
60 to 64 
65 to 69 
70 to 74 
75 to 79 
80 to 84 
85 to 89 
90 to 92 

Totals,. . . . 



Years of Life ! Actual 
exposed. Deaths. 



875-5 

1158.S 
16922 

60381 

97203 

II1979 

103071 

79835-5 
53771 
30413 
14577-5 
5606.5 
1808 
414 
78 
15 
4 

578112.5 



6 
109 
369 
645 
858 
797 
794 
668 
502 

375 

228 

108 

41 



Probable Deaths. 



American. 



6-57 



4. It 



Ratio of Actual 
TO Probable. 



New Actuaries'. American, 



■304 



5515 



8.95 


6.28 


.670 


134-49 


116.78 


.810 


496.38 


448.87 


-743 


838.83 


817-53 


.769 


1036. 18 


1081 . 19 


.828 


1057.69 


1133-72 


-754 


958. 10 


1087.66 


.829 


824.01 


930.73 


.811 


641.03 


702.82 


-783 


447-25 


480 . 40 


.838 


259-45 


265.99 


.879 


128.20 


128.16 


.842 


44.01 


44.98 


-932 


12.78 


11.94 


.782 


4-37 


3-37 


. 229 


2.07 


1. 16 


.966 


6900.36 


7265.76 


-799 



New 
Actuaries'. 



• 478 
-955 
-933 



• 794 
-703 
-730 
.718 

■ 714 
.781 

-857 

-843 
.912 

.838 

-297 
1.724 

■ 759 



Table VI. 



Mutual Life Experience. Adjusted by Interpolation. 



Age. 


4 


<i. 


Rate. 


i 

New Actuaries' ^^5'° °f 
R^^g^ Mutual Life to 
' New Actuaries'. 


25 


95313 


596 


.006253 


.007002 


89 


26 


94717 


574 


.006060 


•007095 


85 


27 


94143 


571 


.006065 


•007333 


83 


28 


93572 


571 


.006102 


.007586 


80 


29 


93001 


584 


.006280 


•007833 


80 


30 


92417 


580 


.006276 


.008064 


78 


31 


91837 


588 


. 006403 


.008220 


78 


32 


91249 


599 


.006564 


.008368 


78 


?>2> 


90650 


610 


.006729 


.008554 


78 


34 


90040 


627 


.006964 


.008755 


80 


35 


89413 


644 


.007203 


.008996 


80 


36 


88769 


658 


.007412 


.009326 


79 


37 


88111 


669 


•007593 


.009677 


78 


38 


87442 


679 


.007765 


.010000 


78 


39 


86763 


663 


.007642 


.010271 


76 


40 


86100 


652 


•007573 


.010501 


75 


41 


85448 


648 


.007584 


.010687 


71 


42 


84800 


657 


.007748 


.010915 


71 


43 


84143 


666 


•007915 


.011277 


70 


44 


83477 


707 


.008469 


.011727 


72 


45 


82770 


751 


.009073 


.012321 ! 


73 


46 


82019 


790 


.009632 


.013014 


74 


47 


81229 


810 


.009972 


.013719 


73 


48 


80419 


836 


.010396 


.014424 


72 


49 


79583 


859 


.010794 


•015115 i 


71 


5° 


78724 


888 


.011280 


.015778 


71 



Table VI. — Continued. 



Age. 


4 


'4 


Rate. 


New Actuaries' i ., '^^'"O ?/ 
j^^j-g , Mutual Life to 

New Actuaries'. 


SI 


77836 


917 


.011781 


.016512 


71 


52 


76919 


971 


.012624 


.017322 


73 


53 


75948 


1025 


.013496 


•018315 


74 


54 


74923 


1058 


.014121 


.019448 


73 


55 


73865 


1099 


.014878 


.020655 


72 


56 


72766 


1158 


.015914 


.021960 : 


72 


57 


71608 


1199 


.016744 


•023358 j 


72 


58 


70409 


1258 


.017867 


.024892 


72 


59 


69151 


1364 


.019725 


.026695 


74 


60 


67787 


1453 


•02143s 


.028729 


75 


61 
62 


66334 
64787 


1547 
1710 


•023321 
•026394 


.031043 
•033657 


75 
78 


(^2, 


63077 


1858 


.029456 


.036468 


81 


64 


61219 


1985 


.032424 


•039374 


82 


65 


59234 


2101 


•035469 


•042331 ! 


84 


66 


57133 


2223 


.038909 


•045434 


85 


67 


5491° 


2219 


.040412 


.048665 


83 


68 


52691 


2254 


.042778 


•052044 


82 


69 

70 


50437 
48148 


2289 
2376 


■045383 
.049348 


•055988 
.060956 


81 
81 


71 


45772 


2519 


•055033 


.066862 


82 


72 


43253 


2779 


.064250 


.073682 


87 


73 


40474 


2921 


.072170 


.081540 


88 


74 


37553 


3101 


.082577 


.090042 


92 


75 


34452 


3243 


.094131 


.097988 


96 


76 


31209 


3127 


.100195 


. 105812 


•95 



Table VII. 
Mortality Table deduced from tlie zvholc experience of the Company. 











i 




Expectation. 




Age 
lO 


Log 4 


4 


d. 


d^ 
'4 








Age. 


Mutual 
Life. 


American. 


1 

New 
Actuaries'. 

1 




5 .0000000 


I 00000 


603 


.006029 


52-03 


48.72 


50.29 


10 


II 


4.9973739 


99397 


600 


.006035 


51-35 


48.08 


49-54 


II 


12 


4-9947449 


98797 


597 


.006043 


50.65 


47-45 


48.73 


12 


13 


4.9921 126 


98200 


594 


.006051 


49.96 


46.80 


47.89 


13 


14 


4.9894766 


97606 


592 


.006061 


49-26 


46. 16 


47-03 


14 


IS 


4.9868364 


97014 


589 


.006072 


48.56 


45-50 


46.16 


15 


16 


4.9841914 


96425 


586 


.006083 


47-85 


44.85 


45-29 


16 


17 


4.9815415 


95839 


584 


.006097 


47-14 


44.19 


44.44 


17 


18 


4.9788856 


95255 


583 


.006111 


46-43 


43-53 


43-61 


18 


19 


4.9762233 


94672 


580 


.006128 


45-71 


42.87 


42.82 


19 


20 


4-9735536 


94092 


578 


.006147 


44-99 


42 .20 


42.06 


20 


21 


4-9708757 


93514 


577 


.006160 


44-26 


41 53 


41.33 


21 


22 


4.9681887 


92937 


575 


.006191 


43-53 


40.85 


40.60 


22 


^3 


4-9654915 


92362 


575 


.006218 j 


42.80 


40.17 


39-88 


23 


24 


4.9627828 


91787 


573 


.006247 


42-07 


39-49 


39-15 


24 


25 


4.9600613 


91214 


573 


.006280 


41-33 


38-81 


38.41 


25 


26 


4-9573255 


90641 


572 


.006316 


40-59 


38.12 


37-66 


26 


27 


4-9545736 


90069 


573 


.006358 


39-84 


37-43 


36.91 


27 


28 


4-9518037 


89496 


573 


.006404 


39-09 


36-73 


36.16 


28 


29 


4-9490137 


88923 


574 


.006455 


38-34 


36-03 


35-42 


29 


30 


4.9462012 


88349 1 


575 


.006513 


37-59 


35-33 


34.68 


30 


31 


4-9433635 


87774 


578 


.006577 


36.83 


34-63 


33-95 


31 


3- 


4.9404976 


87196 


580 


.006650 


36.07 


33-92 


33-21 


32 


i^ 


4-9376001 


.86616 


583 


.006730 


35-31 


33-21 


32-48 


Z2, 


34 


4.9346673 


86033 


586 


.006821 


34.55 


32.50 


31-75 


34 


35 


4-9316949 


85447 


592 


.006922 


33-78 


31.78 


31.02 


35 


36 


4-9286783 


84855 


597 


-007035 


33.01 


31-07 


30.29 


z(> 


37 


4.9256121 


84258 


603 


.007162 1 


32.24 


30-35 


29-56 


37 


38 


4.9224904 


83655 1 


611 


-007304 


31.47 


29.62 


28.84 


38 



Table V 1 1. — c 'oiitimicd. 







' 






KXPECTATION. 






Age, 


Log /, 


h 


>h 


'1. 

7, 








Age. 








83044 




Mutual 
Life. 


American. 


New 
Actuaries'. 

28.12 


39 


39 


4 


9193067 


620 


.007462 


30.70 


28.90 


40 


4 


9160536 


82424 


630 


.007641 


29-93 


28.18 


27.40 


40 


41 


4 


9127226 


81794 


641 


.007839 


29-15 


27-45 


26.68 


41 


42 


4 


9093047 


81153 


654 


.008062 


28. 38 


26.72 


25.96 


42 


43 


4 


9057893 


80499 


669 


.00831 1 


27 .61 


26.00 


25-23 


43 


44 


4 


9021649 


79830 


686 


.008589 


26.83 


25-27 


24-51 


44 


45 


4 


8984185 


79144 


704 


.008901 


26.06 


24-54 


23-79 


45" 


46 


4 


8945355 


78440 


726 


.009250 


25.29 


23.81 


23.08 


46 


47 


4 


8904997 


77714 


749 


.009640 


24.52 


23.08 


^-^-38 


47 


48 


4 


8862927 


76965 


776 


.010077 


23-76 


22.36 


2 1.68 


48 1 


49 


4 


8818942 


76189 


805 


.010565 


22.99 


21.63 


20.99 


49 


5° 


4 


8772814 


75384 


837 


.011112 


22.23 


20.91 


20.31 


50 


51 


4 


8724287 


74547 


874 


.011723 


21.48 


20. 20 


19.63 


SI 


52 


4 


8673074 


73673 


914 


.012406 


20.73 


19.49 


18.9s 


52 


S3 


4 


8618857 


72759 


958 


.013171 


19.98 


18.79 


18.28 


53 


54 


4 


8561275 


71801 


1008 


.014026 


19.24 


18.09 


17.62 


54 


55 


4 


8499928 


7°793 


1060 


.014982 


18.51 


17.40 


16.96 


55 


56 


4 


8434367 


69733 


1120 


.016052 


17.78 


16.72 


16.32 


56 


57 


4 


8364090 


68613 


1,83 


.017247 


17 .06 


16.05 


15.68 


57 


58 


4 


8288533 


67430 


1253 


.018583 


16.35 


15-39 


15-05 


58 


59 


4 


8207068 


66177 


1329 


.020077 


15.65 


14.74 


14.44 


59 


60 


4 


8118989 


6484.S 


1410 


.021745 


14.96 


14.10 


^:.-'^?. 


60 


61 


4 


8023508 


63438 


7498 


.023610 


14. 28 


13-47 


13-24 


61 


62 


4 


7919742 


61940 


1591 


.025692 


13.62 


1 2 . 86 


1 2 . 66 


62 


63 


4 


7806703 


60349 


1691 


.028018 


12 .96 


12.26 


12.10 


63 


64 


4 


768328s 


58658 


1796 


.030615 


12.32 


1 I .67 


11-55 


64 


65 


4 


7548250 


56862 


1905 


•033512 


11 .70 


n . 10 


1 1 .01 


65 


66 


4 


7400213 


54957 


2020 


■036745 


1 7 .08 


10-54 


10.49 


66 


67 


4 


7237624 


52937 


2136 


•040352 


10.49 


10.00 


9 • 9''^ 


67 


68 


4 


7058745 


50801 


2254 


.044372 


9.91 


9-47 


9.48 


68 


69 


4 


6861636 


48547 


2371 


. 048S5 1 


9-35 


8-97 


8.98 


69 


70 


4 


6644122 


46176 


2487 


•053840 


8.80 


8.48 


8.50 


70 



Table VII. — Continued. 





\ 


\ 




d 


' 


Expectation. 




\ Age. 


\ Log 4 


I, 


< 


7 








Age. 


! 

1 71 








^x 


Mutual Life. 


American. 


New 
Actuaries'. 

8.03 


1 


4.6403768 


1 
43689 


2594 1 


■059393 


8.27 


8.00 


71 


72 


4-6137852 


41095 


2695 


.065569 


7.76 


7-55 


7-58 


72 


73 


4.5843325 


38400 


2781 


.072434 


7.27 


7. II 


7-15 


73 


74 


4-5516774 


35619 


2852 


.080057 


6.80 


6.68 


6-75 


74 


1 75 


4.5154381 


32767 


2900 j 


.088516 


6-35 


6. 27 


6.38 


75 


76 


4.4751870 


29867 


2924 


097892 


5-92 


5-88 


6.02 


76 


77 


4.4304457 


26943 


2917 


I0827I 


5-51 


5.49 


5-67 


77 


78 


4.3806788 


24026 


2877 


II9746 


5-11 


5-11 


5-34 


78 


79 


4.3252869 


2 1 149 


2801 


132415 


4-74 


4-74 


5-03 


79 


80 


4-2635989 


18348 


2685 


146378 


4-39 


4-39 


4.72 


80 


81 


4.1948644 


15663 


2534 


161741 


4.06 


4-05 


4-43 


81 


82 


4.II82425 


I3129 


2345 


178608 


3-74 


3-71 


4-17 


82 


83 


4.0327930 


10784 


2125 


197085 


3-45 


3-39 


3-93 


83 


84 


3-9374627 


8659 


1881 


217272 


3-17 


3-08 


3-71 


84 


8s 


3.8310736 


6778 


1622 


239266 


2 .91 


2.77 


3-51 


85 


86 


3.7123065 


5156 


1357 


263I5I 


2.67 


2.47 


3-31 


86 


87 


3-5796853 


3799 


1098 


288995 


2-45 


2.18 


3.10 


87 


88 


3-4315578 


2701 


856 


316849 


2.24 


1. 91 


2.88 


88 


89 


3.2660748 


1845 


640 


346733 


2.05 


1.66 


2.63 


89 


90 


3.08II658 


1205 


456 


378631 


1.87 


1.42 


2.36 


90 


91 


2.8745151 


749 


309 


412492 


1.71 


1. 19 


2.08 


91 


92 


2.6435287 


440 


197 


448207 


1.56 


.98 


I 80 


92 


93 


2. 3853049 


243 


n8 


485612 


1-43 


.80 


1.50 


93 


94 


2.0965957 


125 


66 


524480 ' 


1.30 


-64 


J 20 


94 


95 


1.7737642 


59 


33 


564510 


1. 19 


-50 


.93 


95 


96 


I. 4127423 


26 


16 ! . 


605332 ! 


1.08 




68 


96 


97 


1.0089737 


10 


6 1 . 


646501 


.98 




.50 


97 


98 


0.5573619 


4 


1 

3 1 • 


687508 


.87 






98 


99 


0.0522004 


I 


I i 


727790 


.70 


■ • , 




99 



Table VIII. 

Experience of Nezv Actuaries' , males, and of Mutual Life for each year 

of Insurance. 





N 


Ew Actuaries'. 








Years 
of 








Ratio 

-H T 1 T ■ r- T^ J -r • ^ 


of Mutual 


Insur- 








Mutual Life Rate. Life 
Act 


to New 
uaries'. 


iince. 


Exposures. 


Deaths. 


Rate. 






I 


64247 


295 


.00459 


.00498 1 


08 


2 


117679-5 


897 


.00762 


.00649 


85 


3 


IO4313 


1032 


.00989 


.00761 


77 


4 


93668 


1077 


.01150 


■00855 


74 


S 


84416.5 


nil 


.01316 


.00928 


71 


6 


76689.5 


1003 


.01308 


.01008 


77 


7 


70086.5 


999 


.01425 


•01035 


73 


8 


63722.5 


949 


.01489 


.01107 


74 


9 


57685 


885 


•01534 


.01002 


65 


10 


52343-5 


853 


.01630 


.01151 


71 


II 


47207.5 


850 


.01801 


.01220 


68 


12 


42265 


756 


.01789 


.01419 


79 


13 


37994-5 


757 


.01992 


.01360 


68 


14 


34055-5 


726 


.02132 


.01050 


49 


IS 


30549 


697 


.02282 


.01223 


54 


16 


27147-5 


662 


.02439 


•01444 


59 


17 


24343-5 


621 


•02551 


.01691 


66 


18 


21604.5 


518 


.02398 


.01861 


78 


19 


19329-5 


550 


.02845 


.01861 


65 


20 


16996.5 


483 


.02842 


.01900 


67 


21 


15150 


449 


.02964 


.01618 


55 


22 


13537-5 


449 


-03317 


.02125 ' 


64 


23 


12006 


412 


-03432 


.02644 


77 


24 


10634.5 


359 


-03376 


.02992 


89 


25 


9294 


345 


.03712 


.03278 


88 


26 


7995 


312 


.03902 


.02634 


68 


27 


6945-5 


323 


.04650 


.03016 


65 


28 


6032 


244 


.04045 


.02252 


56 


29 


5214-5 


236 


.04526 


.02632 


58 


30 


4483 


231 


■05153 


■02495 


48 


31 


3872.5 


183 


.04726 


.01878 


40 



Table IX. 

Experience of New Actuaries' , males, from ages 37 to 43 — Average age at 

entrance, 40. 











Ratio of Mutual 


Age. 


Exposures. 


Deaths. 


Rate. 


Adjusted Rate. Life to New 
Actuaries'. 


40 


12217 .5 


46 


-0038 


.0052 I 


00 


41 


22660 


168 


.0074 


.0072 


86 


42 


20361.5 


195 


.0096 


.0089 


81 


43 


18451 


196 


.0106 


.0104 


77 


44 


16856 


217 


.0128 


.0117 


75 


45 


15478 


178 


.0115 


.0126 


76 


46 


14273-5 


196 


-0137 


•0134 


76 


47 


13085 


179 


-0137 


.0138 


78 


48 


II946.5 


169 


.0141 


.0147 


78 


49 


i°934-5 


I7S 


.0160 


•0153 


82 


5° 


9940 


164 


.0165 


.0163 


85 


51 


8971 


148 


-O165 


•0173 


83 


52 


8111.5 


144 


.0178 


.0191 


78 


53 


7331-5 


137 


.0187 


.0207 


76 


54 


6632 


175 


.0264 


.0221 


73 


55 


5858 


150 


-0256 


.0234 


68 


56 


5265 


118 


.0224 


.0252 


70 


57 


4724 


no 


-0233 


.0259 


80 


58 


4267.5 


131 


-0307 


.0270 


72 


59 


3748.5 


I02 


.0272 


.0283 


77 


60 


3367 


104 


.0309 


.0298 


83 


61 


3°35 


95 


-0313 


.0316 


81 


62 


2719-5 


86 


.0316 


.0340 


80 


63 


2417 


89 


.0368 


-0370 


80 


64 


2123.5 


88 


.0414 


.0402 


79 


65 


1811.5 


76 


.0420 


.0436 


78 


66 


1585 


85 


-0536 


.0472 


75 


67 


1363 


68 


.0499 


-0510 


73 


68 


1187 


60 


■0505 


-055° 


69 


69 


1032.5 


73 


.0707 


-0593 


66 


70 


886.5 


46 


-0519 


.0637 


63 



Table X. 

Experience of New Actuaries , males, from ages o to 36. Average age at 

entrance, 29. 











Ratio 


of Mutual 


Age. 


Exposures. 


Deaths. 


Rate. 


Adjusted Rate. Life to New 










Actuaries'. 


29 


39273 


146 


.0037 


-0037 I 


00 


30 


71282.5 


412 


.0058 


-0057 


93 


31 


62626.5 


474 


.0076 


.0073 


90 


32 


55778.5 


467 


.0084 


.0085 


89 


zz 


49834-5 


493 


.0099 


-0095 


87 


34 


44971-5 


433 


.0096 


.0101 


85 


35 


40933 


415 


.OIOI 


.0103 


83 


36 


37137-5 


367 


.0099 


.0102 t 


83 


37 


33562.5 


338 


.0101 


.0105 


81 


38 


30360 -S 


314 


.0103 


.0106 


82 


39 


27323 


329 


.0120 


.0111 


80 


40 


24392 


259 


.0106 


.0117 


78 


41 


21906.5 


272 


.0124 


.0122 


75 


42 


19637 


272 


.0139 


.0129 


74 


43 


17609.5 


214 


.0122 


-0137 


72 


44 


15711-5 


229 


.0146 


.0143 


71 


45 


14121.5 


227 


.0161 


.0148 


68 


46 


12515 


193 


-0154 


.0156 1 


68 


47 


11206 


176 


-0157 


.0163 


67 


48 


9885.5 


166 


.0168 


.0169 1 


68 


49 


8856 


148 


.0167 


.0179 


70 


50 


7957 


157 


.0197 


.0186 i 


78 


51 


7100 


154 


.0217 


.0193 


86 


52 


6345-5 


119 


.0188 


.0201 


91 


53 


5575-5 


113 


.0203 


.0211 


92 


54 


4853-5 


97 


.0200 


.0223 


88 


55 


4268 


121 


.0284 


.0237 


82 


56 


3762.5 


87 


.0231 


-0253 


73 


57 


3273-5 


85 


.0260 


.0272 


61 


58 


2847.5 


89 


.0312 


.0292 


49 


59 


2498 


78 


.0312 


-0314 


-36 



Table XL 

Experience of New Actuaries', males, from ages 44 to 54. Average age at 

entrance, 49. 











Ratio 


Df Mutual 


Age. 


Exposures. 


Deaths. 


Rate. 


Adjusted Rate. i Life to New 
Actuaries'. 


49 


9585-5 


63 


.0067 


.0080 I 


GO 


50 


17806.5 


170 


.0095 


.0105 


82 


51 


16076 


218 


.0136 


.0129 


73 


52 


14664.5 


233 


•0159 


■0150 


69 


S3 


13405 


221 


.0165 


.0169 


69 


54 


12318 


235 


.0191 


.0187 


70 


55 


II317 


237 


.0209 


.0202 


''I 


56 


10301.5 


216 


.0210 


.0216 


76 


57 


9364 


212 


.0226 


•0233 


79 


58 


8559-5 


207 


.0242 


.0250 


77 


59 


7749-5 


216 


.0279 


.0275 


70 


60 


6970 


200 


.0287 


.0300 


62 


61 


6298 


215 


■0341 


-0325 


58 


62 


5620.5 


200 


•0356 


■0352 


59 


63 


5022 


187 


.0372 


.0380 


64 


64 


4478.5 


184 


.0411 


.0400 


73 


65 


4018.5 


178 


•0443 


.0426 


82 


66 


3562 


147 


•0413 


.0456 


85 


67 


3162.5 


159 


•0503 


.0482 


89 


68 


2790.5 


150 


-0537 


•0515 


91 


69 


2449 


131 


■053s 


.0567 


92 


70 


2164.5 


130 


.0601 


.0616 


96 


71 


1895-5 


130 


.0686 


.0668 


99 


72 


1638 


119 


.0727 


•0743 


V 


73 


1401 


106 


-0757 


.0812 


87 


74 


1189.5 


115 


.0967 


.0876 


77 


75 


989 


97 


.0981 


•0934 


65 


76 


830-5 


73 


•0879 


.0986 


51 


77 


697 


72 


-1033 


•1033 


36 


78 


568 


64 


.1127 


.1074 


19 


79 


463 


50 


. 1080 


. IIO9 






Table XII. 

Experience of Nezv Actuaries', males, from ages 55 to 75. Average age at 

entrajice, 59. 

























'Ratio of Mutual 


Age. 


Exposures. 


Deaths. 1 


?ate. Adjusted Rate. \ Life to New 










1 Actuaries'. 

1 


59 


3151-5 


39 


0124 


0154 I 


00 


60 


5896 


146 


0248 


0213 


80 


61 


5221-5 


143 


0274 


0270 


71 


62 


4752 


180 


0379 


0324 


67 


63 


4302 


176 


0409 


0377 


66 


64 


3908 


155 


0397 


0429 


66 


65 


3551 


147 


0414 


0478 


67 


66 


3191 


186 


0583 


0525 


70 


67 


2806 


164 


°S8S 


°S73 


72 


68 


2485 


157 


0632 


0630 


73 


69 


2191 


140 


0639 


0678 


71 


70 


1929 


148 


0767 


0722 


73 


71 


1676.5 


126 


0752 


0777 


72 


72 


1464 


5 


116 


0792 


0821 


69 


73 


1284 


5 


121 


0942 


0860 


71 


74 


1098 


5 


98 


0892 


0903 


76 


75 


938 


5 


98 


1044 


0982 1 


75 


76 


803 


5 


68 


0846 


1038 t 


72 


77 


693 


5 


84 


1211 


^m 1 


74 


78 


572 


65 


1136 


1252 


69 


79 


478 


66 


1381 


1358 


73 


80 


381 


67 


1759 


1403 


76 


81 


291 


42 


1443 


1559 


77 


82 


234 


32 


1368 


1625 


83 


83 


194 


38 


1959 


1725 1 


85 


84 


140-5 


24 


1708 


1858 


84 


85 


i°3-5 


20 


1932 i 


2026 


81 


86 


76 


16 


2105 


2227 


76 


87 


57 


19 


3333 1 


2463 


70 


88 


35 


5 


1429 


2732 


63 


89 


25 




9 


3600 


3035 


57 



Table Xlll. 

Comparison of the actual mortality^ all ages combined, with that predicted by the 
American and Ah'-zv Actuariei Tables, for different years of Insurance. 









Probable 


DFATHq ^'^■"° "'' Actual to 

UEATHS. ProbAIILE. 


Years 












of 


Years of Life 
Exposed. 


Actual 
Deaths. 








Insur- 










ance. 




247 


American. 


New 
Actuaries'. '^™^ 


rican. 


New 
Actuaries'. 


I 


49647-5 


485-79 


491.19 


508 


503 


n 


86929.5 


564 


872.79 


891.76 


646 




632 


3 


74939 


57° 


776.86 


801 .30 


734 




711 


4 


66224.5 


566 


708.26 


738-51 


799 




766 


5 


58277 


541 


643.84 


676 .90 


840 




799 


6 


49609 


500 


567.21 


600.83 


882 




832 


7 


39409 


408 


465.42 


496.07 


877 




822 


8 


28636 


317 


348.45 


373-32 


910 




849 


9 


19968.5 


200 


248.97 


267 .96 


803 




746 


lO 


15289 


5 


176 


194.74 


210.36 


904 




837 


II 


12542 


5 


153 


165 . 10 


178-93 


927 




855 


12 


10710 


5 


152 


146.83 


159-59 I 


035 




952 


13 


9485 


5 


129 


136.01 


148. II 


948 




871 


14 


8574 


5 


90 


128.84 


140-43 


699 




641 


15 


7519 


5 


92 


118.97 


128.73 


773 




715 


i6 


6580 


5 


95 


no. 18 


120.06 j 


862 




791 


17 


5736 


97 


101-53 


110.52 


955 




878 


i8 


4944-5 


92 


92.53 


100.64 


994 




914 


19 


4137 


77 


82.57 


90.67 


933 




849 


20 


3473 


66 


74.03 


80.9s 


892 




81S 


21. 


2967 


48 


67.91 


73-10 


707 




657 


22 


2635-5 


56 


64.07 


68.76 


874 




814 


23 


2345 


62 


60.72 


64.80 I 


021 




957 


24 


2072 


62 


56.87 


60.47 I 


090 


I 


025 


25 


1738.5 


57 


51.45 


56.00 I 


108 


I 


018 


26 


1291 


34 


40.54 


42.48 


839 




800 


27 


961.5 


29 


32.00 


33-64 


906 




862 


28 


666 


15 


24.32 


25-31 


617 




593 


29 


456 


12 


17.93 


18.52 


669 




648 


30 


240.5 


6 


10.53 


10.63 


570 




-564 


31 


106.5 


2 


5-IO 


5.22 


.392 


•3«3 


Totals, 


578112 


5 


5515 


6900.36 


7265.76 


.799 




•759 



Table XIV. 

Shoiving the 7iuinbcr of entrants at the different ages, the number of deaths 
ont of the same in after years, and the ratio of the actual deaths to the 
deaths expected by the American Table. 



Age at 
Entrance. 


Number of 
Entrants. 


Rati( 

Deaths. tual 

bable 


3 of Ac- 
to Pro- 
Deaths. 


Age at 
Entrance. 


20 


80s 


24 


850 


48 


21 


1425 


49 


947 


49 


22 


2003 


62 


812 


5° 


23 


2588 


lOI 


965 


51 


24 


3°45 


106 


828 


52 


25 


3855 


128 


770 


53 


26 


3828 


156 


887 


54 


27 


4128 


170 


888 


55 


28 


4342 


174 


784 


56 


29 


4341 


168 


746 


57 


30 


4717 


213 


814 


58 


31 


4394 


199 


820 


59 


32 


4353 


202 


785 


60 


Z7, 


4387 


202 


793 


61 


34 


4344 


219 


820 


62 


35 


4236 


213 


782 


63 


36 


4110 


203 


774 


64 


37 


3754 


213 


838 


65 


38 


3555 


195 1 


785 


66 


39 


3302 


194 


809 


67 


40 


3480 


189 


757 


68 


41 


2885 


160 


744 


69 


42 


2704 


173 


803 


70 


43 


2429 


178 ; 


898 


71 


44 


2232 


169 


878 


72 


45 


2105 


147 


765 


73 


46 


1864 


126 


769 


74 


47 


1562 


98 


635 


75 



Number of 
Entrants. 



1513 
1321 
1296 
973 
923 
763 
680 

529 
464 

391 
357 

235 
202 

147 
123 
80 
61 
41 
14 
20 
II 
10 

6 

5 
I 
2 
I 
I 



Deaths. 



119 

120 

115 
90 

84 
64 
82 
54 
57 
5° 
38 
34 
32 
25 
19 
18 

14 
8 
6 

5 
3 

I 

4 
2 
I 

I 
o 
I 



Ratio of Ac- 
tual to Pro- 
bable Deaths. 



795 
828 

80s 

849 
720 

653 
832 
708 
823 
833 
573 
846 

957 
686 
716 
956 
949 
538 
554 
406 
716 
224 
932 
725 
833 



1-538 



Table XV. 

1 lie ratios of actual mortality to that predicted by the American Table diiring each 
quinquennium following the date of Insurance. 



Age 






at 
Entrance. 


ISt' 

Five Years. 


2d 
Five Years. 


20 to 24 


■775 


1.003 


25 to 29 


.714 


•983 


3° to 34 


.716 


.911 


35 to 39 


.694 


■843 


40 to 44 


•723 


.896 


45 to 49 


.674 


.801 


5° to 54 


■730 


•753 


55 to 59 


•633 


•833- 


60 to 75 


.806 


.781 



Ratios during 



3d 
Five Years. 



1-143 
.787 

• 931 
000 
880 
730 
741 
869 
1. 105 



4th 

Five Years. 


5th 
Five Years. 


6tli 
Five Years. 


I .066 


I . 229 


•45° 


.848 


i^°55 


I .000 


.917 


.806 


■731 


.860 


■938 


.969 


■977 


■936 


■532 


1 . 126 


.916 


.516 


.870 


1.264 


.871 


.902 


1. 189 


.862 


.582 


.172 


.833 



Average 

for 

whole 

time. 



879 
812 
806 

797 
811 

758 
774 
747 
789 



Table XVI. 

The influence of duration of Insurance on the ratios of actual to probable mortality, 

by the American Table. 





Ratios of 


Actual to Probable Mortality among Persons who had 
BEEN Insured. 


Age at 
Death. 
















i 








5 years 
or less. 


6 to 10 

years. 


II to 15 
years. 


16 to 20 
years. 


21 to 25 
years. 


26 to 31 
years. 


20 to 24 


.810 


.861 


.... 








25 to 29 


.690 


'•135 


• 529 








30 to 34 


.689 


.984 


1.088 








35 to 39 


■754 


■965 


.907 


. 762 






40 to 44 


.662 


.807 


■930 


I .005 


I .098 




45 to 49 


.769 


.867 


.877 


.917 


.875 


■935 


5° to 54 


•673 


•837 


1 .017 


.820 


1. 018 


•957 


55 to 59 


.690 


.817 


.805 


.911 


• 803 


.708 


60 to 64 


•75° 


■757 


• 799 


1.015 


.911 


.980 


65 to 69 


.926 


.790 


■ 599 


1 . 127 


1-045 


.681 


70 to 74 


.651 


.782 


.921 


.831 


1. 136 


•519 


75 to 79 


.602 


1 . 124 


1 .096 


■ 954 


1 .067 


.663 


80 to 84 


■713 


.877 




■ 347 

.927 


.742 


•763 


Total Experience. 


.885 


■ 947 


•751 



20 
21 

22 

23 
24 

25 
26 

27 
28 
29 

3° 
31 

32 
33 
34 
35 
36 
37 
38 
39 
4° 
41 

42 



Tablk XVIT. 



First Years Experience, Mutual Life. 



Exposures. 



383 
681 

947-5 
1240.5 
1470 
1856 
1847 
1990 
2114 

2II3-S 
2291 
2142 
2121 

2135-5 

2122 .5 

2069 

2003 

1830 

1746 

1622 

1705 
1414 

1330 



Deaths. 



I 
4 
3 
2 

5 
8 

7 

7 
12 

4 

6 

1 1 

4 
6 

IS 
9 

II 
8 

7 
1 1 

5 



Rate. |Adjus,tL-d Rate. Computed 

Deaths. 



.00261 
.00587 
.00317 
.00161 
.00340 
.00431 
.00379 

•00352 
.00568 
.00189 
.00262 
-00514 
.00189 
.00281 
.00707 
•00435 
-00549 
.00437 
.00401 
.00678 
.00293 
.00212 
,00376 



00317 
00321 
00325 
00329 
00334 
00340 
00346 
00352 

00359 
00367 

00375 
00384 
00394 
00405 
00417 
00430 
00444 
00460 

00477 
00495 

00515 
00537 
00562 



Sum 


OF Deaths. 


Actual. 


Computed. 


I 


I . 2 


5 


3-4 


8 


6-5 


10 


10.6 : 


15 


15^5 


23 


21.8 


30 


28.2 


37 


35^2 


49 


42.8 


S3 


50.6 


59 


59-2 


70 


67.4 


74 


75^8 


80 


84.4 


95 


93-3 


104 


102 . 2 


115 


III . I 


123 


"9-5 


130 


127.8 


141 


I3S-8 


146 


144.6 


149 


152.3 


154 


IS9-8 



Table XVll. — Continued. 





Age. 


Exposures. 


Deaths. 


Rate. 


Adjusted Rate. 


Computed 
Deaths. 


Sum 
Actual. 


OF Deaths. 
Computed. 


43 


1198.5 


8 


.00667 


.00588 


7 





162 


166.8 


44 


1095 


8 


.00731 


.00617 


6 


8 


170 


173-6 


45 


1027 


8 


.00779 


.00647 


6 


6 


178 


180.2 


46 


913-5 


5 


.00547 


.00681 


6 


2 


183 


186.4 


47 


764-5 


9 


.01177 


.00719 


5 


5 


192 


191-9 


48 


745 


6 


.00805 


.00759 


5 


6 


198 


197-5 


49 


647-5 


6 


.00927 


.00803 


5 


2 


204 


202 . 7 


50 


635 


5 


.00787 


.00852 


5 


4 


209 


208.1 


51 


473 


s 


.01057 


.00905 


4- 


3 


214 


212 .4 


5^ 


455 


5 


.01099 


.00962 


4 


4 


219 


216.8 


53 


375 


2 


-o°533 


.01025 


3 


8 


221 


220.6 


54 


335 


2 


.00597 


.01093 


3 


7 


223 


224.3 


55 


258 


3 


.01163 


.01168 


3 





226 


227.3 


56 


225-5 


I 


.00443 


.01250 


2 


8 


227 


230.1 


57 


188. s 


2 


-oi°55 


•01339 


2 


5 


229 


232.6 


58 


175 


2 


.01143 


.01436 


2 


5 


231 


235-1 


59 


114 


^ 


.00877 


-01543 


1 


8 


232 


236.9 


60 


99-5 


4 


.04020 


-01659 


1 


7 


236 


238.6 


61 


73 


2 


. 02740 


.01785 


I 


3 


238 


239-9 


62 


61 


I 


.01639 


.01923 


I 


2 


239 


241 . 1 


63 


39-5 


2 


.05063 


.02074 




8 


241 


241.9 


64 


3° 


I 


-°3333 


.02238 




7 


242 


242 .6 


65 


20 


I 


.05000 


.02418 




5 


243 


243-1 



Table XVIII. 



Mutual Life Experience from ages o to 36. Average age at entrance, 29. 



Age. 



Exposures. 



Deaths. 



29 


30017 


30 


52185-5 


.^I 


44297 


32 


38852 


33 


34023.5 


34 


28753-5 


3.S 


22863.5 


36 


16771.5 


37 


"953-5 


3S 


9369 


39 


7778.5 


40 


6689 


41 


5924-5 


42 


5392 


43 


4729-5 


44 


4148 


4.S 


3607 


46 


3131-5 


47 


2616 


48 


2199.5 


49 


1869.5 


,Sc^ 


1671.5 


51 


1499-5 


.S2 


1334-5 


,S3 


1116.5 


M 


833 


,S,S 


618 


S6 


419 


.S7 


286 


.S8 


152-5 


59 


62 



119 

299 
286 
266 

274 
250 
203 

152 
82 

78 
64 
70 
60 

49 

40 

44 
35 
41 
27 
26 
20 
18 
26 

32 
18 
16 

14 

10 

6 

o 

I 



Adjusted Rate. 



.0040 
.0057 
.0065 
.0068 
.0081 
.0087 
.0089 
.0091 
.0069 
.0083 
.0082 
.0105 
.0101 
.0091 
.0085 
.0106 
.0097 
.0131 
.0103 
.0118 
.0107 
.0108 

0173 
.0240 
.0161 
.0192 
.0227 
.0239 
.0210 
.0000 
.0161 



.0037 

-°053 
.0066 
.0076 
.0083 
.0086 
.0086 
.0085 
.0085 
.0087 
.0088 
.0091 
.0092 
.0096 
.0098 
.0101 
.0101 
.0106 
.01 10 
.0115 
.0125 

■ 0145 
.0164 
.0182 
.0193 
.0197 
.0194 
.0184 
.0167 
.0143 
.0112 



1st Year's Rate. 


Ratio. 


.0037 


I .00 


.0038 


I .40 


.0039 


I .69 


.0040 


I .90 


.0041 


2 .02 


.0042 


2.05 


.0043 


2 .00 


.0044 


1-93 


.0046 


1.85 


.0048 


1.80 


.0050 


1.76 


.0052 


1-75 


.0054 


1.70 


.0056 


1. 71 


.0059 


1.66 


.0062 


1.63 


.0066 


1-53 


.0068 


1.56 


.0072 


1-53 


.0076 


1-51 


.0080 


1-56 


.0085 


1. 71 


.0090 


1.82 


.0096 


. 1 .90 


.0102 


1.89 


.0109 


1. 81 


.0117 


1.66 


.0125 


1.47 


•0134 


1.26 


.0144 


■99 


■0154 


-73 



Table XIX. 



Mutual Life Experience from ages 37 to 43. Average age at entrance, 40. 



Age. 


Exposures. 


Deaths. 


Rate. 


Adjusted Rate. 


1st Year's Rate. 


Ratio. 


40 


10845. s 


47 


.0043 


.0052 


.0052 


I .00 


41 


19241 


126 


.0065 


.0062 


.0054 


I -15 


42 


16922 


119 


.0070 


.0072 


.0056 


I .29 


43 


15119 


138 


.0091 


.0080 


.0059 


1.36 


44 


13455 


"3 


.0084 


.0088 


.0062 


1.42 


45 


H638 


116 


.0100 


.0096 


.0066 


1-45 


46 


9324 


92 


.0099 


.0102 


.0068 


1-5° 


47 


6808 


65 


.0095 


.0108 


.0072 


1.50 


48 


4686 


52 


.0111 


.0114 


.0076 


1-5° 


49 


3578 


50 


.0140 


.0125 


.0080 


1.56 


5° 


2930-5 


32 


.0109 


.0139 


.0085 


1 .64 


51 


2488. s 


42 


.0169 


•0143 


.0090 


1-59 


52 


2219 


40 


.0180 


.0149 


.0096 


1-55 


S3 


1992 


23 


.0115 


.0158 


.0102 


1-55 


54 


^752.5 


33 


.0188 


.0161 


.0109 


1.48 


55 


1517 


22 


.0145 


.0160 


.0117 


1-37 


56 


1352 


26 


.0192 


.0176 


.0125 


1. 41 


57 


II52 


15 


.0130 


.0186 


•0134 


1-39 


58 


974-5 


23 


.0236 


.0194 


.0144 


1-35 


59 


824.5 


22 


.0267 


.0218 


.0154 


1.42 


60 


710 


9 


.0127 


.0247 


.0166 


1.49 


61 


628.5 


21 


•°334 


-0255 


.0179 


1-43 


62 


554-5 


15 


.0271 


.0273 


.0192 


1.42 


63 


492-5 


12 


.0244 


.0297 


.0207 


1-43 


64 


424-5 


18 


.0424 


.0319 


.0224 


1.42 


65 


322.5 


9 


.0279 


•0338 


.0242 


1 .40 


66 


250 


8 


.0320 


-°355 


.0261 


1.36 


67 


179 


3 


.0167 


.0370 


.0283 


1-31 


68 


128.5 


6 


.0467 


.0382 


.0307 


1.24 


69 


67 


4 


-0597 


-0393 


■0332 


1. 18 


70 


33 


I 


-0303 


.0400 


-°359 


1 . II 



Table XX. 



Mutjial Life Experience from ages 44 to 54. Average age at entra7ice, 49. 



Age. 


Exposures. 


Deaths. 


Rate. 


Adjusted Rate. 


1st Year's Rate. 


Ratio. 


49 


7465-5 


61 


.0082 


.0080 


.0080 


I .00 


5° 


13215-5 


log 


.0083 


.0086 


.0085 


I .01 


51 


11690 


128 


.0109 


.0094 


.0090 


I .04 


52 


10468.5 


116 


.0111 


.0104 


.0096 


1.08 


S3' 


9247-5 


108 


.0117 


.0116 


.0102 


I. 14 


54 


7922 


94 


.0119 


.0130 


.0109 


I. 19 


55 


6246.5 


88 


.0141 


.0147 


.0117 


I .26 


56 


4406 


75 


.0170 


.0165 


.0125 


1.32 


57 


2914-5 


49 


.0168 


.0184 


-0134 


1-38 


58 


2071.5 


37 


.0179 


.0192 


.0144 


1-33 


59 


1635-5 


46 


.0281 


.0192 


.0154 


1-25 


60 


1375 


30 


.0218 


.0186 


.0166 


1 .12 


61 


1210 


23 


.0190 


.0188 


.0179 


i-°5 


62 


1076.5 


II 


.0102 


.0206 


.0192 


1.07 


63 


942 


14 


.0149 


.0243 


.0207 


1. 17 


64 


836.5 


25 


.0299 


.0292 


.0224 


1.30 


65 


709 


30 


.0423 


.0348 


.0242 


1 .46 


66 


607.5 


30 


.0494 


.0388 


.0261 


1-5° 


67 


5°4-5 


25 


.0496 


-0431 


.0284 


1-52 


68 


4II-S 


15 


-0365 


.0468 


.0307 


i-53 


69 


355 


15 


.0423 


-0523 


■0332 


1.58 


70 


311-5 


15 


.0482 


.0591 


.0360 


1 .64 


71 


271-5 


18 


.0663 


.0659 


.0390 


1 .69 


72 


230 


18 


.0783 


.0698 


.0423 


1.65 


73 


183-5 


17 


.0927 


.0702 


-0459 


I-S3 


74 


129-5 


8 


.0618 


.0671 


.0499 


1-34 


75 


88.5 


6 


.0678 


.0606 


.0542 


1 . 12 


76 


65 


2 


.0308 


.0506 






77 


39-5 





.0000 


■0371 






78 


19 


I 


.0526 


.0201 


.... 




79 


II-5 





.0000 


.0000 







Table XXI. 



Mutual Life Experience from ages 55 to 75. Average age at entrance, 59. 



Age. 

1 

59 


Exposures. j 


1 

Deaths. 
20 


Rate. 


Adjusted Rate. 


1st Year's I 


^ate. R 


alio. 
.00 


1319-5 


.0152 


.0154 


.0154 I 


60 


2287.5 


3° 


.0131 


.0171 


.016 


6 1-03 


61 


2030 


37 


.0182 


.0192 


.017 


8 1.08 


62 


1785 


46 


.0258 


.0217 


.019 


2 1.13 


63 


1551 


46 


.0297 


.0248 


.020 


7 1 . 20 


64 


1295-5 


40 


.0309 


.0282 


.022 


4 1 .26 


65 


975 


25 


.0256 


.0321 


.024 


2 1-33 


66 


65°-S 


25 


.0384 


.0366 


.026 


I 1 .40 


67 


414-5 


17 


.0410 


.0414 


.028 


3 1-46 


68 


271 


1 1 


.0406 


.0462 


.030 


7 1-51 


69 


198 


II 


•0556 


.0479 


•033 


2 1.44 


70 


158 


10 


-0633 


.0524 


-°35 


9 1.46 


71 


132 


6 


■045 s 


-°556 


•°39 


1-43 


72 


114 


7 


.0614 


-0565 


.042 


3 1-34 


73 


95-5 


5 


.0524 


.0612 


• 045 


9 1-33 


74 


79 


4 


.0506 


.0682 


.045 


9 1-37 


75 


68 


6 


.0882 


-0733 


-054 


P 1-35 


76 


53-5 


6 


. II2I 


•0745 






77 


42 


2 


.0476 


•0835 








78 


37-5 


3 


.0800 


.0868 








79 


32-5 


4 


.1231 


-°995 








80 


24 


2 


■0833 


.1065 








81 


19-5 


3 


■1538 


. 1206 








82 


15 





.0000 


-1345 








83 


14 


4 


-2857 


• 1463 








84 


6 


I 


.1667 


•1559 








85 


5 


I 


. 2000 


•1635 








86 


3 





.0000 


.1689 








87 







.0000 


. 1722 








88 


3 


I 


.5000 


•1733 








89 








1 .0000 


.1723 









Table XXII. 

Experience of the Neiv Actuaries' , males, from ages 20 to 24. Average age at 

entrance, 22. 





! 






; Ratio of Mutual 


Age. 


Exposures. 


Deaths. 


i Rate. 


Adjusted Rate. Life to 

New Actuaries'. 


22 


7279 


22 


.0030 


i -0033 I 


.00 


23 


12857.5 


76 


.0059 


.0051 


.96 


24 


10845.5 


79 


.0073 


.0065 1 


•97 


25 


- 9366.5 


53 


-0057 


.0077 


•94 


26 


8116 


69 


.0085 


.0085 


9i 


27 


7152 


68 


.0095 


.0091 


91 


28 


6363 


62 


.0097 


.0094 


88 


29 


5641 


56 


.0099 


.0094 


85 


30 


5011-5 


41 


.0082 


.0097 


81 


31 


4472.5 


45 


.0101 


.0097 


89 


32 


3959-5 


44 


.0111 


.0104 


88 


33 


3504-5 


29 


.0083 


.0110 


91 


34 


3095 


43 


.0139 


.0120 


87 


35 


2717 


32 


.0118 


.0129 


84 


36 


2415-5 


2,(> 


.0149 


.0140 


76 


37 


2148 


28 


.0130 


.0141 


79 


38 


1923 


i(> 


.0187 


.0146 


72 


39 


1693-5 


20 


.0118 


.0144 


72 


40 


1486.5 


25 


.0168 


-0137 


77 


41 


1293-5 


14 


.0108 


.0136 


83 


42 


1166.5 


8 


.0069 


.0142 


85 


43 


1053-5 


22 


.0209 


-0137 


97 


44 


917-5 


17 


.0185 


.0136 I. 


02 


45 


830-5 


8 


.0096 


.0146 


96 


46 


734 


8 


.0109 


.0153 


86 


47 


636 


11 


.0173 


•0157 


74 


48 


549 


9 


.0164 


.0157 


58 


49 


490 


7 


.0143 


•0155 


37 


5° 


433 


5 


-OI15 


.0149 


10 


51 


376 


8 


.0213 


.0140 





52 


327 


4 


.0122 1 


.0128 






Table XXIII. 



Alutual Life Experience from ages 20 io 24. Average age at entrance, 25 



Age. 


Exposures. 


Deaths. 


Rate. 


Adjusted Rate. 


ist Year's Rate. 


Ratio. 


22 


4722 


IS 


.0032 


•0033 


-0033 


I .00 


23 


8018. s 


53 


.0066 


.0049 


-0033 


1.48 


24 


6524-5 


56 


.0086 


.0063 


•0033 


I. 91 


25 


5527-5 


36 


.0065 


.0072 


.0034 


2.12 


26 


4697 


24 


.0051 


.0079 


-°035 


2.26 


27 


3842 


40 


.0104 


.0083 


■°°35 


2-37 


28 


2941-5 


17 


.0058 


.0083 


.0036 


2.31 


29 


2031 


18 


.0089 


.0080 


.0037 


2.16 


30 


1425 


II 


.0077 


.0079 


.0038 


2.08 


31 


1096.5 


9 


.0082 


.0086 


.0038 


2 .26 


32 


908 


6 


.0066 


.0092 


.0039 


2.36 


17, 


775-5 


7 


.0090 


.0101 


.0041 


2.46 


34 


688 


II 


.0160 


.0104 


.0042 


2.48 


35 


623-5 


8 


.0128 


.0108 


.0043 


2-51 


36 


539-5 


4 


.0074 


.0107 


.0044 


2-43 


37 


463 


4 


.0086 


.0111 


.0046 


2.41 


38 


391 


2 


.0051 


0105 


.0048 


2.19 


39 


326. S 


8 


-0245 


.0104 


.0050 


2.08 


40 


255-5 


2 


.0078 


.0106 


.0052 


2 .04 


41 


205 -5 


I 


.0049 


.0113 


.0054 


2 .09 


42 


168. s 


2 


.0119 


.0120 


.0056 


2.14 


43 


146 


I 


.0068 


-0133 


.0059 


2.25 


44 


133 


3 


.0226 


.0139 


.0062 


2.24 


45 


II9-5 


2 


.0167 


.0140 


.0065 


2-15 


46 


95 


I 


.0105 


.0132 


.0068 


1-94 


47 


58 


I 


.0172 


.0116 


.0072 


1. 61 


48 


38 








.0091 


.0076 


1 . 20 


49 


26 








.0057 


.0080 


-71 


50 


18 








.0015 


.0085 


.18 


51 


12-5 











.0091 





52 


7 











.0096 






Table XXIV. 
Mortality experience of tlie Mutual Life, excluding the first five years of Insurance. 
















J — 


' 








Ratio of Actual Deaths to 




Years of Life 


Actual 










Age. 


Exposed. 


Deaths. 


Probable 
Exposed. Deaths, 


Probable ^^^^ 
Deaths, New 








Am 


erican. 


Actuaries'. 


o to lO 


131-5 


I 










. . . . to 10 


II 


27 













. . . . II 


12 


26 













. . . . 12 


13 


23 













13 


14 


20 













14 


IS 


18 













15 


16 


17-5 













16 


17 


20 













17 


18 


16 













18 


19 


28. s 













19 


20 


52-S 


I 


.019048 j 2. 


441 


2 


•933 20 


21 


75 











. . . . 21 


22 


112-5 


I 


.008889 t I. 


124 


I 


.284 22 


23 


189.5 


3 


.015831 I. 


389 


2 


.279 23 


24 


333-5 











24 


25 


537 


7 


.013035 I. 


5i6 




862 25 


26 


878.5 


10 


.011383 I. 


4.00 




604 26 


27 


1396 


9 


. .006447 


787 




879 27 


28 


2050.5 


18 


.008778 I.( 


D62 




157 28 


29 


2754-5 


26 


.009439 I. 


t3i 




205 29 


30 


3641 


21 


.005768 .( 


384 




715 30 


31 


4398 


38 


.008640 I.t 


=15 




051 31 


32 


5180.5 


37 


.007142 A 


329 




854 32 


33 


5986 


58 


.009689 I. 


[II 




133 33 


34 


6678 


67 


-010033 I- 


36 




146 34 


35 


7572-S 


6g 


.009112 I.C 


321 




013 35 


36 


8117 


66 


.008131 .{ 


?95 




872 36 


37 


8569-5 


73 


.008519 .( 


J23 




901 37 


38 


8945 -5 


81 


.009055 .t 


)62 




906 38 


39 


9442 


86 


.009108 .c 


)5o 




887 39 


40 


9731 


95 


-009763 .c 


)97 




930 40 


41 


9826 


74 


.007531 


53 




70s 41 


42 


9772.5 


79 


.008084 ./ 


88 




741 42 


43 


9760.5 


76 


.007786 .7 


40 




690 43 


44 


9599.5 


104 


.010834 I.C 


00 




924 44 


45 


9645 


84 


.008709 .5 


80 




707 45 


46 


9304 


92 


.009888 .i 


55 




760 46 


47 


8896.5 


104 


.011690 .c 


74 




852 47 


48 


8445 


99 


.011723 .c 


37 




813 48 


49 


8039 


88 


.010947 .i 


35 




724 49 


5° 


7594.5 


95 


.012509 .5 


08 




793 1 SO 







Table 


XXW.— Continued. 






Age. 


Years of Life 


Actual 


Ratio of Actual Deaths 


TO 


Age. 








Exposed. 


Deaths. 




Probable Probable 








Exposed. 


Deaths, Deaths, New 
American. Actuaries'. 




SI 


7094 


86 


.012123 


■834 , ■ 


734 


51 


52 


653° 


88 


.013476 




876 


778 


52 


53 


6138 


86 


.014011 




858 


765 


53 


54 


5686 


100 


-017587 


I . 


Oil 


904 


54 


55 


5245-5 


97 


.018492 




996 


895 


55 


56 


4621. s 


69 


.014930 




751 


680 


56 


57 


4II9 


69 


.016752 




785 


716 


57 


58 


3605 


61 


.016921 




738 


680 


58 


59 


3232 


67 


.020730 




839 


776 


59 


60 


2849 


68 


.023868 




894 


831 


60 


61 


2534 


69 


.027230 




943 


877 


61 


62 


2183. 


51 


-023362 




747 


694 


62 


63 


1887. 5 


50 


.026490 




780 


726 


63 


64 


1600 


57 


-035625 




966 


905 


64 


65 


1350-5 


46 


.034061 




849 


805 


65 


66 


1126 


48 


.042629 




975 


938 


66 


67 


93° 


40 


.043011 




903 


884 


67 


68 


753-5 


36 


.047777 




919 


918 


68 


69 


611 


23 


-037643 




663 


672 


69 


70 


507-5 


24 


.047291 




763 


776 


70 \ 


71 


406 


^3 


.056650 




837 


847 


71 


72 


319 


24 


•075235 


I 


020 I 


021 


72 ] 


73 


249-5 


15 


»o6oi2o 




750 


737 


73 


74 


172 


15 


.087209 


I 


002 


968 


74 


75 


136-S 


II 


.080586 




854 1 


822 


75 


76 


TOO 


II 


. IIOOOO 


I 


075 I 


040 


76 


77 


72.5 


12 


■165517 


I 


490 I 


462 


77 


78 


50.5 


3 


.059406 


492 


491 


78 


79 


38-5 


3 


.077922 


592 


602 


79 


80 


30-5 


5 


■163934 


I 


135 I 


182 


80 


81 


18 


2 


.mill 




701 


745 


81 


1 82 


14-5 


2 


-137931 




791 i 


858 


82 


83 


9 


I 


. iiim 




580 


638 


83 


84 


6 













84 


85 


5 


I 


. 200000 




849 : 


987 


85 


86 


3 









... 




86 


87 


3 


i ° 










87 


88 


2 













88 


89 


2 









— 1 




89 


90 


2 


I 


.500000 


I 


.100 1 I 


800 


90 


91 


I 













91 


92 


I 


I 


I .000000 


I 


■587 . 3 


■333 


92 


Totals.. . 


242095 


3027 


•012503 


.887 . 


.826 



Table XXV. 



Synopsis of Table AWII'., in groups of five years. 









Probable Deaths. 


1 Ratio of Actual to 
Probable. 


Age. 


Years of Life 

Exposed. 


Actual Deaths 
















i 








American. 


New 
Actuaries'. 


American. 


! New 

1 Actuaries'. 

1 


o to 14 


1 

! 227-5 


r 


1 

2.15 


1-45 


-465 


.690 


15 to 19 


100 





.76 


■51 


.000 


.000 


20 to 24 


763 


5 


6 .07 


5-42 


.824 


-923 


25 to 29 


7616.5 


70 


62.85 


57-6i 


I . 114 


I . 215 


30 to 34 


25883.5 


221 


223.86 


218.78 


.987 


I .010 


35 to 39 


42646.5 


375 


395-32 


413-42 


-949 


.907 


40 to 44 


48689.5 


42S 


5°o-43 


536.75 


-855 


•797 


45 to 49 


44329-5 


467 


533 


605-54 


.876 


.771 


50 to 54 


33°42.S 


4S5 


5°7-46 


573-33 


.897 


-794 


55 to 59 


20823 


i(>Z 


439-77 


482.31 


.825 


•753 


60 to 64 


11053-5 


295 


340.61 


366.06 


.866 


.806 


65 to 69 


4771 


^93 


221.57 


227.27 


.871 


•849 


70 to 74 


1654 


lOI 


117.42 


117.66 J 


.860 


.858 


75 to 79 


398 


40 


42.33 


43-5-' 


-945 


.919 


80 to 84 


78 


10 


12.78 


11.94 


.782 


.838 


85 to 89 


15 


I 


4-37 

1 


3-37 1 


.229 ! 


.297 


90 to 92 


4 


2 


2.07 


1. 16 


.966 


1.724 


Totals, 


24209s 


3027 


3412.82 


3666.10 ; 


..S87 


.826 



Table XXVI. 



Mutual Life Experience — exeludmg the first five years of Insurance. 

by Interpolation. 



Adjusted 



Age. 


4 


d. 


d. 


Age. 


25 


95304 


903 


■009475 


SI 


26 


94401 


814 


.008623 


52 


27 


93587 


842 


.008997 


53 


28 


9274s 


796 


.008583 


54 


29 


91949 


735 


.007994 


55 


3° 


91214 


730 


.008003 


56 


31 


90484 


750 


.008289 


57 


32 


89734 


733 


.008169 


58 


33 


89001 


771 


.008663 


59 


34 


88230 


782 


.008863 


60 


35 


87448 


789 


.009023 


61 


36 


86659 


784 


.009047 


62 


37 


85875 


767 


.008932 


63 


38 


85108 


755 


.008871 


64 


39 


84353 


738 


.008749 


65 


40 


83615 


716 


.008563 


66 


41 


82899 


701 


.008456 


67 


42 


82198 


713 


.008674 


68 


43 


81485 


710 


.008713 


69 


44 


80775 


735 


.009099 


70 


45 


80040 


773 


.009658 


71 


46 


79267 


816 


.010294 


72 


47 


78451 


830 


.010580 


73 


48 


77621 


868 


.011183 


74 


49 


76753 


901 


.011739 


75 


5° 


75852 


930 


.012261 


76 



74922 

73957 
72928 
71851 
70746 



965 
1029 
ro77 
1105 

"44 
1180 



68422 


1207 


67215 


I26I 


65954 


1352 


64602 


1426 


63176 


1523 


61653 


1670 


59983 


1784 


58199 


1897 


56302 


2008 


54294 


2126 


52168 


2132 


50036 


2195 


47841 


2243 


45598 


2322 


43276 


2426 


40850 


2656 


38194 


2763 


35431 


2921 


32510 


3063 


29447 


2982 



.013913 

.014768 

•015379 

.016170 

.016954 

.017641 
.018761 
.020499 
.022073 
.024107 
.027087 
.029742 

■ 03259s 
■035665 

■039157 
.040868 
.043868 
.046884 
.050923 
.056059 

.065018 

.072341 

.082442 
.094217 
. IOI267 



Table XXVII. 

Mortality Table deduced from the experience of tlic Mutual Life, excluding 
the first five years of Insurance. 



Age. 


Log 4 


4 


d. 


-'f ■ 


Expectation. 


Age. 


lO 


5 .0000000 


lOOOOO 


810 


008102 


49-39 


10 


II 


4 


9964672 


99190 


804 


008105 


48 


79 


II 


12 


4 


9929327 


98386 


798 


0081 10 


48 


18 


12 


13 


4 


9893964 


97588 


792 


0081 15 


47 


57 


13 


14 


4 


9858578 


96796 


786 


008120 


46 


95 


14 


IS 


4 


9823169 


96010 


780 


008127 


46 


34 


15 


16 


4 


9787732 


95230 


775 


008134 


45 


71 


16 


17 


4 


9752264 


94455 


769 


008142 


45 


08 


17 


18 


4 


9716761 


93686 


763 


008151 


44 


45 


18 


19 


4 


9681218 


92923 


759 


008161 


43 


81 


19 


20 


4 


9645630 


92164 


753 


008173 


43 


17 


20 


21 


4 


9609991 


91411 


748 


008186 


42 


52 


21 


22 


4 


9574295 


90663 


744 


008200 


41 


86 


o 2 


23 


4 


9538534 


89919 


739 


008217 


41 


21 


23 


24 


4 


9502699 


89180 


734 


008236 


40 


54 


24 


25 


4 


9466781 


88446 


730 


008258 


39 


88 


25 


26 


4 


9430769 


87716 


727 


008282 


39 


20 


26 


27 


4 


9394650 


86989 


723 


008310 


38 


53 


27 


28 


4 


9358411 


86266 


719 


008341 


37 


85 


28 


29 


4 


9322036 


85547 


717 


008376 


37 


16 


29 


30 


4 


9285507 


84830 


714 


008416 


2>(> 


47 


30 


31 


4 


9248803 


841 1 6 


711 


008560 


35 


77 


31 


32 


4 


9211903 


83405 


710 


008512 


35 


08 


32 


■hi 


4 


9174779 


82695 


709 


008569 


34 


37 


Zi 


34 


4 


9137404 


81986 


708 


008634 


Zh 


67 


34 


35 


4 


9099744 


81278 


708 


008708 


32 


95 


35 


36 


4 


9061761 


80570 


708 


008791 


32 


24 


i(> 


37 


4 


9023413 


79862 


709 


008885 


31 


52 


37 


38 


4 


8984652 


79153 


712 


008992 


30 


80 


38 



Table XXVII. — Continued. 



Age. 


Log 4 


4 


d:. 


^-'f 


Expectation. 


Age. 


39 


4-8945425 


78441 


715 


.009112 


30.07 


39 


40 


4 


8905671 


77726 


719 


.009248 


29^35 


40 


41 


4 


8865319 


77007 


724 


.009402 


28.61 


41 


42 


4 


8824292 


76283 


730 


.009577 


27.88 


42 


43 


4 


8782501 


75553 


739 


.009773 


27^15 


43 


44 


4 


8739847 


74814 


748 


.009996 


26.41 


44 


45 


4 


8696215 


74066 


759 


.010248 


25.67 


45 


46 


4 


8651478 


73307 


772 


•010533 


24^93 


46 


47 


4 


8605491 


72535 


787 


.010855 


24.19 


47 


48 


4 


8558091 


71748 


805 


.011219 


23^45 


48 


49 


4 


8509091 


70943 


825 


.011631 


22.71 


49 


5° 


4 


8458283 


70118 


848 


.012096 


21.97 


50 


51 


4 


8405429 


69270 


875 


.012622 


21 . 24 


51 


52 


4 


8350261 


68395 


904 


.013217 


20.50 


52 


53 


4 


8292476 


67491 


937 


.013890 


19.77 


53 


54 


4 


8231731 


66554 


975 


.014650 


19.04 


54 


55 


4 


8167638 


65579 


1017 


.015508 


18.32 


55 


56 


4 


8099758 


64562 


1064 


.016479 


17.60 


56 


57 


4 


8027594 


63498 


1116 


•017575 


16.88 


57 


58 


4 


7950586 


62382 


1174 


.018814 


16.18 


58 


59 


4 


7868098 


61208 


1237 


.020214 


15-48 


59 


60 


4 


7779412 


59971 


1307 


.021794 


14^79 


60 


61 


4 


7683716 


58664 


1383 


.023578 


14. 10 


61 


62 


4 


7580091 


57281 


1466 


.025592 


13-43 


62 


63 


4 


7467497 


55815 


1555 


.027866 


12.77 


63 


64 


4 


7344760 


54260 


1652 


.030431 


12 . 12 


64 


65 


4 


7210549 


52608 


1753 


•033323 


11.49 


65 


66 


4 


7063362 


50855 


i860 


•036585 


10.87 


66 


67 


4 


6901496 


48995 


1973 


.040261 


10.26 


67 


68 


4 


6723029 


47022 


2088 


.044401 


9.67 


68 



Table XXVII. — Continued. 



Age. 


Log 4 


4 


d. 


^-f 


Expectation. 


.Age. 


69 


4-6525784 


44934 


2204 


.049063 


9 . 10 


69 


70 


4.6307300 


42730 


2321 


•054309 


8.54 


70 


71 


4.6064794 


40409 


2433 


.060207 


8.00 


71 


72 


4-5795116 


37976 


2538 


.066834 


7.48 


72 


73 


4-5494706 


35438 


2632 


.074273 


6.98 


73 


74 


4-5159536 


32806 


2710 


.082616 


6.50 


74 


75 


4.4785049 


30096 


2768 


.091961 


6 .04 


75 


76 


4.4366094 


27328 


2799 


. 102417 


5.60 


76 


77 


4.3896840 


24529 


2799 


. 114098 


5^19 


77 


78. 


4.3370696 


21730 


2762 


. 127128 


4^79 


78 


79 


4. 2780204 


18968 


2687 


-141633 


4.42 


79 


80 


4.2116933 


16281 


2568 


•157750 


4.06 


80 


81 


4-1371342 


13713 


2408 


-17561S 


3-73 


81 


82 


4.0532642 


11305 


2209 


.195366 


3-42 


82 


83 


3.9588628 


9096 


1975 


-217135 


3-13 


83 


84 


3-8525499 


7121 


1716 


.241048 


2-85 


84 


85 


3.7327642 


5405 


1445 


.267217 


2 .60 


85 


86 


3-5977398 


3960 


1171 


.295729 


2-37 


86 


87 


3-4454796 


2789 


911 


.326644 


2-15 


87 


88 


3-2737243 


1878 


676 


-359979 


1 .96 


88 


89 


3.0799188 


1202 


476 


•395697 


1-77 


89 


90 


2.8611732 


726 


315 


•433702 


1. 61 


90 


91 


2 .6142183 


411 


195 


■473814 


1 .46 


91 


92 


2-3353572 


216 


III 


•515771 


1.32 


92 


93 


2 .0204079 


105 


59 


•559209 


1 .20 


91, 


94 


I .6646401 


46 


28 


.603664 


1.08 


94 


95 


I .2627040 


18 


12 


.648565 


.98 


95 


96 


0.8085491 


6 


4 


.693252 


.88 


96 


97 


0-2953304 


2 


2 


.736988 


-73 


97 



Table XXVIII. 



Net Annual Preiniums to insure $10,000. 





According to 






Age. 


According to 




Age. 






Difference. 






Diiference. 




Actual 


American 






Actual 


American 






Experience. 


Table. 






Experience. 


Table. 




(l) 


(2) 


(3) 


(4) 


(0 


(2) 


(3) 


(4) 


25 


92.28 


142.11 


49-83 


46 


205.13 


282.73 


77.60 


26 


94-79 


145-7° 


5° 


91 


47 


215-63 


294 


99 


79-36 


27 


97-49 


149.48 


51 


99 


48 


226.89 


308 


09 


81.20 


28 


100.37 


153-46 


53 


09 


49 


238-98 


322 


07 


83-09 


29 


103.44 


157-67 


54 


23 


50 


251-95 


336 


97 


85-02 


3° 


106.74 


162.11 


SS 


37 


51 


265.88 


352 


87 


86 99 


31 


no. 26 


166.80 


56 


54 


52 


280.84 


369 


84 


89.00 


32 


114.02 


171.76 


57 


74 


53 


296.92 


387 


94 


91 .02 


33 


118.05 


177 .00 


58 


95 


54 


314.21 


407 


28 


93-07 


34 


122 .36 


182. ss 


60 


19 


55 


332-80 


427 


92 


95-12 


35 


126.97 


188.42 


61 


45 


56 


352-81 


449 


97 


97.16 


36 


131. 91 


194.64 


62 


73 


57 


374-35 


473 


53 


99.18 


37 


137-19 


201 . 24 


64 


05 


S8 


397-55 


498 


72 


101 .17 


38 


142 .84 


208. 24 


65 


40 


59 


422.5s 


525 


68 


103-13 


39 


148.89 


215.66 


66 


77 


60 


449-50 


554 


52 


105 .02 


40 


155-36 


223-54 


68 


18 


61 


478-59 


58s 


39 


106.80 


41 


162.29 


231.92 


69 


(>!, 


62 


509-98 


618 


44 


108.46 


42 


169.72 


240.84 


71 


12 


63 


543-88 


653 


85 


109.97 


43 


177.68 


250-33 


72 


65 


64 


580.52 


691 


80 


111.28 


44 


186.20 


260.44 


74 


24 


65 


620. 14 


732 


48 


112.34 


45 


195-33 


271.22 


75 


89 
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TO THE POLICY-HOLDERS 

OF THE 

Mutual Life Insurance Co. of New York, 

AND OTHERS INTERESTED IN THE SCIENCE OF 
, LIFE INSURANCE. 



Two years ago, this Company published its mortuary experi- 
ence for thirty years, as prepared by its Medical Officers. 

It contained an analysis from its records of the causes of death 
in the Company, the periods of insurance, and other important facts. 

This record was so interesting, and of so much importance to 
us in the information it gave, that we then proposed and prom- 
ised a more detailed and specific study of our experience, to be 
developed and published in due time thereafter. 

This specific study has been completed by our Medical Offi- 
cers, and U^is volume is the result of their investigations. Of the 
fidelity, accuracy, and ability of this work there need be no question. 

It states the various causes of death, each cause analyzed sep- 
arately, examined with care, and its results exhibited. 

Consumption, as a disease, occupies a large share of this vol- 
ume, on account of its pre-eminent importance in our experience, 
over twenty per cent of all the deaths in the Company having been 
occasioned thereby. The effects of the presence or absence of hered- 
itary family influences, and the physique and proportions of the 
consumptives, are ascertained and developed. 

Next in the order of frequency. Typhoid Fever and Apoplexy 
are considered and analyzed, with a view to eliciting points which 
may aid us in our future selection of risks. 

In the former published report only the proportionate rate of 
mortality for each disease was given. Since then the report of our 
Actuary gives the actual number of lives exposed at each period 
of life, and we have therefore now been able to calculate the real 
rate of mortality. 



Wherever practicable, a comparison has been drawn between 
the mortality rates of our insured and those of other Life In- 
surance Companies, and also of the adult male population of this 
city. The results of these comparisons will gratify our policy-hold- 
ers, as they show that our endeavors to make a careful selection 
of the risks of the Company have been eminently successful, and 
that our methods of selection have been, as a rule, wise and ef- 
ficient. 

We have been enabled to correct the errors necessarily made 
in the early history of the Company, from want of experience as 
to risks in different localities, and will not hereafter be exposed 
to the results of that class of losses by epidemics peculiar to the 
Southern States. 

This Company has now completed the period of a generation, 
embracing within its limit of time, it is believed, events bearing 
upon the lives, health, and condition of the population of the coun- 
try, equal in number, variety, and importance, to any like period 
of its history. We have had foreign and interstate wars, pesti- 
lence in epidemic form, periods of great apparent prosperity, and 
revulsions both severe and long protracted. The mental and phys- 
ical strain in such eventful times, with the disappointments and pecu- 
niary embarrassments occasioned thereby, have greatly increased 
certain kinds of diseases and losses which have carried off large 
numbers of the insured. 

With peace and the prospect of its continuance, and with re- 
turning prosperity, it is safe to believe that these abnormal sources 
of loss will measurably disappear, and that the same care and dis- 
cretion in the selection of future risks, will result not less favor- 
ably in the second generation of the Company's history than in 

the first. 

F. S. WINSTON, President. 

New York, October, 1877. 



REPORT ON CONSUMPTION. 



In our Preliminary Report the mortality experi- 
ence of the Company was analyzed according to 
causes of death, the number dying from each cause, 
the nativity, place of residence, and age of the de- 
ceased, and the length of time for which the insurance 
had run prior to each loss, and tables and diagrams 
were given showing clearly these various relations. 
Our remarks were therefore necessarily general ; but in 
conclusion it was stated that on some future occasion 
it would be advisable to analyze the records of death 
from the more important diseases separately, in order 
to ascertain, as far as practicable, the constitutional 
characteristics to which each cause of death is most 
likely to attach itself, and the circumstances which 
are favorable to its development, endeavoring, from 
these considerations, to deduce rules for estimating the 
probability of its attacking and proving fatal to any 
given individual. 



Such an examination and analysis is now pre- 
sented. Consumption merits our first attention, for 
the reason that it causes more deaths and greater losses 
in the Company than any other disease. 

The words " Consumption" and " Phthisis" are em- 
ployed synonymously, defining them in the broad 
meaning as " a destructive disease of the lungs, gene- 
rally chronic, attended with cough and emaciation." 

The disease embraces several varieties; but any 
attempt to subdivide them would be useless, owing to 
the want of accuracy and minuteness in the death- 
certificates. In specifying the cause of death, the word 
"Consumption" has been generally employed; but 
occasionally the name is varied according to the 
learning and care, the diagnostic skill, and the patho- 
logical viev^rs of the certifying physician. 

The following names therefore are grouped by us 
under the title of Consumption : 

Consumption, Consumption of the Lungs, Laryn- 
geal Consumption, Tubercular Consumption, Tuber- 
culosis, Acute Tuberculosis, Haemoptysis, Hemor- 
rhage of the Lungs, Abscess of the Lungs, Disease of 
the Lungs, Chronic Pneumonia. 

Our previous report assigned to Consumption 
17.61 per cent of the total mortality in the Company's 



experience ; but it was there stated that a more critical 
examination might increase the number to twenty per 
cent, and this we have since found to be ahnost pre- 
cisely the case. Further examination and reflection 
have convinced us that the deaths from Haemoptysis, 
Abscess of the Lungs, Disease of the Lungs, Chronic 
Pneumonia, and a few others registered as Exhaustion, 
were .in reality Consumption, and we have therefore 
transferred them to this disease, thus increasing the 
total number of deaths from nine hundred and twenty 
to one thousand and thirty-one, and the proportion 
from 17.61 to 19.74 per cent of the mortality from all 
causes. Perhaps some cases of consumption may 
have escaped under the designation of Bronchitis, 
Pleurisy, etc. ; but as there have been few deaths 
from these diseases, the error is small, and probably 
compensated by similar errors of diagnosis on the 
other side. 

This broad use of the word Consumption, and the 
admitted errors of diagnosis, may appear to some to 
invalidate these statistics, but as similar objections 
have been urged against the value of almost all medi- 
cal statistics, this claim can only be of force when 
they are used for unfair comparisons, and to de- 
duce results beyond their range of pjroof Interesting 



and valuable information may be obtained by compar- 
ing different series of facts as collected in statistical 
tables, but care should be taken to compare them only 
in those respects in which they are essentially similar. 
They must have been collected with similar care and 
accuracy, and under similar circumstances, or the differ- 
ences must be known and allowed for. For instance, 
we propose presently to compare our figures with those 
in the Reports of the United States Census, the New 
York Board of Health, and the statistics of some other 
Life Insurance Companies. The figures representing the 
actual mortality in the Census reports are notoriously 
and inevitably inaccurate, and therefore can only be 
used with many allowances and within narrow limits ; 
those of New York City are accurate in numbers, but 
in some other respects less reliable; while those of 
other Insurance Companies may be presumed to pre- 
sent a close resemblance to our own, with similar ele- 
ments of error, having been collected under essentially 
the same conditions, although occasional circum- 
stances affecting individual companies may prevent a 
perfect comparison. 

So, too, when we examine numerous facts of 
personal and family history as collected from the 
Company's records, we shall take statements of these 



facts made by a large number of individuals under pre- 
cisely similar circumstances, and even allowing that 
they may not be absolutely correct, still the same proba- 
bility of error will run through the whole series of 
cases, and therefore cannot interfere with the com- 
parison which it is proposed to make. 



PREVALENCE. 



The great prevalence of Consumption in all parts 
of Europe and the United States is acknowledged 
in the writings of physicians, and verified by the mor- 
tality statistics of different nations. It is difficult, how- 
ever, to ascertain its actual and comparative frequency 
in different cities and countries from the want of 
accurate statistics. Calculations have been made and 
tables have been compiled from the most trustworthy 
authorities and statistics, by Schnepp,* Oesterlen,f 
and others ; but the sources of information are of 
very unequal value, and generally far from accurate. 

* Archives G6n6rales de MSdecine, Juin, 1865. 

f Oesterlen, Handbuch der Medicinischen Statistik, p. 375, 



They agree in showing the extreme frequency of this 
disease in all civilized countries. As a general 
estimate, it may be said that Consumption is a cause 
of death in from lo to 15 per cent of those dying 
from all diseases, and that it annually destroys about 
35 in every 10,000 adult inhabitants. Niemeyer* 
says : " It is supposed that from a seventh to a fifth of 
all deaths are the results of this disease, and that in 
nearly the half of all cadavers we find ti'aces of the 
nutritive, disorders from which pulmonary consump- 
tion proceeds." 

The mortality reports of New York City have an 
established reputation for completeness and accuracy, 
and we shall therefore make use of them as the stand- 
ard for estimating the prevalence of Consumption 
among the" population at large, while recognizing the 
probability that the disease may be more frequent 
in this city than in the rural districts or other sections 
of the country. To compare these statistics, however, 
with the experience of our Company, we must make 
due allowance for the limitations of sex and age among 
the insured, and must not compare this special class 
with a mixed population of males and females, adults 

* Text-book of Practical Medicine, Vol. i., p. 216. 



and children. For instance, we said above that Con- 
sumption occasioned from lo to 15 per cent of the 
deaths from all causes. A very large proportion, how- 
ever (nearly 50 per cent) of this total mortality is 
made up of deaths of young children, among whom 
Consumption is rarely a cause of death ; calculating 
the proportion for adults alone, it reaches nearly 30 
per cent, or, in other words, nearly one third of all the 
deaths occtirring among adult males {in New York 
City) are caused by Consumption. According to the 
United States Census of 1870, the proportion for the 
entire country is about one fourth, but the Census 
figures are less reliable than those above. 

Since, then. Consumption is so frequent a cause of 
death, Life Insurance Companies must expect to have 
some of their insured die from this disease, although 
they may hope, by proper care, to make the numbers 
small. To this end, very earnest efforts have been 
directed by the adoption of stringent rules, and the 
publication of minute instructions to Medical Ex- 
aminers. And this precaution has been merited not 
only by the frequency and fatality of the disease, 
but also by the fact of its great prevalence among 
the young, on whom the losses to the Company are of 
course heaviest. 
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A reduction of the Consumption mortality of the 
insured below that of the population at large may 
properly be expected, by the rejection of all persons 
already in the pronounced stages of the disease, who 
of course would scarcely offer themselves for insurance ; 
by the detection and consequent exclusion of those in 
the earliest stages of the disease by the Medical Ex- 
aminer ; and, finally, by the more difficult elimination 
of those who may be suspected of liability to Consump- 
tion by reason of an existing predisposition, as indi- 
cated either by inheritance, physical development, or 
injurious habits and occupations. 

The following table shows the amount of the 
Consumption mortality occurring among the adult 
male population of New York City and the insured 
in this Company : 

TABLE I. 

SHOWING THE MORTALITY FROM CONSUMPTION IN NEW 
YORK CITY AND IN THE MUTUAL LIFE. 



New York 

Mutual Life Insurance Co.. 



Percentage of Con- 
sumption to total 
Mortality. 



29.38 
19-74 



Annual Number of 
Deaths from Con- 
sumption in 10,000 
Lives. 



73 
19 



II 

We here find a considerable decrease in tiie pro- 
portion of Consumption to the general mortality, and 
a very remarkable decrease in the number of deaths 
among a given number of individuals. The dispro- 
portion is much greater than can be accounted for 
by the first named cause, and indicates the beneficial 
results of careful medical selection. 

It is proposed to consider first the Age, Nativity, 
Residence, and Duration of Insurance as bearing 
upon Consumption. These subjects were partially 
discussed in our former report, but it is necessary to 
tabulate the cases anew, on account of the addition 
made to their number, and in some instances to elab- 
orate remarks thereon in accordance with the im- 
portance of the subject. 



AGE. 



The following Tables II. and III. show the num- 
ber dying of Consumption at each year and decennial 
period of life : 
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TABLE II. 

TABLE SHOWING THE NUMBER OF DEATHS FROM CON- 
SUMPTION AT EACH YEAR OF LIFE, IN THE EXPERI- 
ENCE OF THE MUTUAL LIFE INSURANCE COMPANY. 



Age at 
Death. 


Number of 
Deaths. 


Age at 
Death. 


Number of 
Deaths. 


Age at 
Death. 


Number of 
Deaths. 


20 


6 


40 


32 


60 


9 


21 


4 


41 


35 


61 


7 


22 


9 


42 


33 


62 


5 


23 


10 


43 


34 


63 


4 


24 


IS 


44 


31 


64 




25 


17 


45 


31 


65 


2 


26 


16 


46 


28 


66 


I 


27 


24 


47 


21 


67 


2 


28 


27 


48 


23 


68 


2 


29 


53 


49 


28 


69 


I 


30 


33 


5° 


13 


70 


I 


31 


36 


SI 


10 


71 


I 


32 


36 


52 


18 


72 


I 


33 


44 


S3 


18 


73 




34 


49 


54 


13 


74 


2 


35 


52 


55 


9 


75 




36 


48 


56 


8 


76 


2 


37 


29 


57 


S 






38 


37 


58 


10 






39 


37 


59 


6 
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TABLE III. 

CONSOLIDATED FROM TABLE IL IN GROUPS OF TEN 

YEARS. 



Age in Decennial 
Periods. 


Number 
Dying from 
Consump- 
tion. 


Age in Decennial 
Periods. 


Number 
Dying from 
Consump- 
tion. 


20 to 29 years 

30 " 39 " 

40 " 49 " 


181 
401 
296 
"3 


60 to 69 years 

70 " 79 " 

Total 


33 
7 

1031 


50 " 59 " 





It has already been shown that, in the experience 
of this Company, a large number of deaths from Con- 
sumption have occurred after middle life, and also that 
there was reason for believing that the opinion, pre- 
vailing among the laity and in the profession, concern- 
ing the great frequency of Consumption in youth, and 
its comparative rarity after middle life, was erroneous, 
as it was found to occur with very slightly, if at all, di- 
minished frequency at the more advanced ages of life. 

In demonstration of this, we will now give some 
statistics, drawn from the population at large. The 
first table is taken from the report of the United 



States Census of 1870. In this, as stated before, the 
actual number of deaths from Consumption is un- 
doubtedly very much smaller than it should be, owing 
to the method of collecting the facts ; but there is 
every probability that the omissions are in equal pro- 
portions through all ages, and therefore the relative 
percentage for each age is not disturbed. 



TABLE IV. 

SHOWING THE MORTALITY FROM CONSUMPTION IN THE 
ADULT MALE POPULATION OF THE UNITED STATES, 
ARRANGED IN DECENNIAL PERIODS OF LIFE, FROM THE 
U. S. CENSUS 1870. 



Age in Decennial 
Periods. 


Male Population 

of the United 

States. 


Annual 
Number of 
Deaths from 
Con- 
sumption. 


Annual 
Number of 
Deaths from 
Consump- 
tion in 
10,000 Liv- 
ing. 


20 to 20 vears 


3,351,617 
2,452,999 
1,829,599 
1,209,855 

658,153 

259,318 

60,042 


7,842 
6,591 
5,054 
3,787 
3,042 
1,863 
664 


23 

27 
27 

31 

46 

71 
III 


■?o " "^O '' 


AO " AQ " 


cjo *' i;q ** 


60 " 6g " 


70 " 70 ** 


80 " 89 " 
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The proportion of deaths from Consumption to 
the living population is thus seen increasing steadily 
with each decennial period of life, from 23 per 
io,ooo at 20 to 30 years of age, to 27 at 30 to 50, 
31 at 50 to 60, 46 at 60 to 70, 71 at 70 to- 80, 
and 1 1 1 at 80 to 90. 

The next is a similarly constructed table, drawn 
from the mortality records of New York City. There 
is no table of the city population in decennial periods 
of life in the United States Census of 1870, and we 
have therefore calculated one from the total male 
population as given in that Census, and divided into 
ages on the same proportion as given by the State 
Census of 1865. The deaths are the yearly mean 
of five years from 1868 to 1872 inclusive. 
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TABLE V. 

SHOWING THE MORTALITY FROM CONSUMPTION IN THE 
ADULT MALE POPULATION OF NEW YORK CITY, 
GROUPED IN DECENNIAL PERIODS OF LIFE. 



Age im Decennial 
Periods. 


Male Population, 
New York City. 


Annual 
Number of 
Deaths from 

Con- 
sumption. 


Annual 
Number of 
Deaths from 
Consump- 
tion in 
10,000 Liv- 
ing. 


20 to 29 years 


75,044 
74,884 

56,877 
26,760 

11,939 
3,892 


524 
528 

375 
226 

131 
59 


70 


^0 « ^Q " 


71 
66 


40 " 40 " 


CO " eo " 


84 

I 10 


60 " 69 " 


70 and upwards 


151 



In this table is found mucli the same result as be- 
fore. The proportion of deaths is larger, as should be 
expected from the greater accuracy of the records, and 
the percentage increases in the same regular manner 
with advancing age, with the exception of a small 
decrease for the period between 40 and 50 years. 
In both instances the mortality from Consumption 
is nearly constant between the ages of 20 and 60 
years, after which it very rapidly and greatly increases. 
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TABLE VI. 

SHOWING THE ANNUAL NUMBER OF DEATHS FROM ALL 
CAUSES AND FROM CONSUMPTION, IN NEW YORK CITY 
AND IN THE MUTUAL LIFE, CALCULATED FOR I0,000 
LIVING AT EACH DECENNIAL PERIOD OF LIFE. 





Annual Number of Deaths among 10,000 
Living at Each Age. 


Age in Decennial 
Periods. 


From all Causes. 


From Consumption. 




New York. 


Mutual 
Life. 


New York. 


Mutual 
Life. 


20 to 29 years 

30 " 39 " 

40 " 49 " 

5° " 59 " 

60 " 69 " 

70 and upwards 


170 
197 
231 
351 
589 
1,430 


62 

72 

87 

139 

299 

699 


70 

71 
66 

84 
no 

150 


24 
20 
17 
14 
18 

30 



TABLE VII, 

SHOWING THE ANNUAL NUMBER OF DEATHS FROM CON- 
SUMPTION OCCURRING AMONG ADULT MALES IN ENGLAND 
(from OESTERLEN). 



Age. 



15 to 25 years. 

25 " 35 

35 " 45 

45 " 55 

55 " 65 

65 " 75 

75 " 85 



Male Lives. 



10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 



Deaths from 
Consumption. 



33 

41 
40 

39 
37 
27 
II 
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TABLE VIII. 

SHOWING THE ANNUAL NUMBER OF DEATHS FROM CON- 
SUMPTION AMONG 10,000 INSURED AT EACH QUIN- 
QUENNIAL PERIOD OF LIFE, IN THE EXPERIENCE OF 
THE MUTUAL LIFE, AND OK CERTAIN GERMAN INSUR- 
ANCE COMPANIES. 





Proportion of Deaths from Consump- 
tion to every 10,000 Insured. 


Age. 


Mutual 

Life Insurance 

Company. 


12 German 

Life Insurance 

Companies. 


21 to 25 years 


23 
23 

22 

17 
17 
16 

IS 

16 
18 
18.6 


19 
39 

42 

37 
^0 


26 " ^0 " 


-21 '' -ZK " 


^6 *' 40 *' 


Al '^ AC '"' 


a6 *' CO " 


^8 


qi " eq " 


35 
32 
32 

35-7 


56 " 60 " 

61 and upwards 

All ages . , 
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These three tables differ somewhat in their repre- 
sentation of the actual frequency of Consumption at 
each period of life ; but they agree in many essentials, 
and lead to the same conclusions, viz. : that Consump- 
tion is an extremely frequent cause of death at every 
period of adult life ; and that there is no special 
prevalence of the disease in youth, but that its fatality 
is nearly the same at all ages from 20 to 60 years. 
The proportion in New York City is as follows : Out 
of every 10,000 inhabitants between the ages of 20 and 
30 years, 70 would die annually of Consumption ; from 
30 to 40 years, 71 ; 40 to 50 years, 66; 50 to 60 
years, 84. After this period, the English reports show 
a very decided decrease in the frequency of Consump- 
tion, and the American an equally decided increase up 
to extreme old age. 

The tables from the population at large represent 
the natural law of the prevalence of Consumption 
more correctly than Life Insurance statistics, which 
are drawn from a limited class of the community. It 
will presently be shown that the influence of medical 
selection is especially perceptible at certain ages, and 
hence we are not surprised at finding the Life Insur- 
ance experience differing somewhat from that of the 
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city population. There is a much smaller proportion 
of deaths from Consumption at all ages, and the 
course of the disease attains a maximum of frequency 
of 24 in 10,000, between the ages of 20 and 30 years ; 
then gradually diminishes till it reaches the figure of 
14 in. 10,000, between 50 and 60; and then again 
rapidly increases. 

Table VI. indicates the difference in the annual 
number of deaths from all causes, and from Consump- 
tion, among an equal number of insured and non- 
insured. We find among the insured a general mor- 
tality of from one third to one half that of the popula- 
tion at large, while the mortality from Consumption 
alone is for the earlier years of life about one third, 
and for the later years about one sixth, that of the 
general population. This would apparently 'indicate 
that a careful selection of cases for insurance greatly 
diminishes the mortality below that of the general 
population, and that it is of veiy special value in de- 
tecting those who are liable to death from Consump- 
tion. The benefits of selection are only slight in early 
years, but very decided in middle age. 

In Table VIII. we have placed by the side of our 
own experience that of several German Life Insurance 
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Companies, as given by Dr. Oldendorf* Ttiese are 
the only figures that we have found where the pro- 
portion of deaths from Consumption has been cal- 
culated on the number insured. In the German ex- 
perience nearly twice as many deaths occur from 
Consumption as in our own, and the disease prevails 
nearly equally, with irregular fluctuations, at all peri- 
ods of life. 

We. have now proved conclusively the fallacy of 
the common opinion concerning the comparative fre- 
quency of Consumption in youth and its rarity at and 
after middle age. This erroneous idea, however, is 
so widely spread and firmly fixed, that we propose to 
quote opinions of medical writers, to show that the 
best authorities corroborate our conclusions. 

When the accurate study and diagnosis of diseases 
of the lungs was first made possible by the discovery 
of auscultation, Laennec wrote : " The ancients thought 
that Phthisis made its attacks particularly between the 
ages of 1 8 and 35, and it cannot be denied that this is 
the period at which it is most commonly manifest, and 
most easily recognized. Bayle, however, found in the 
hospitals of Paris that it was most common from the 



* Report on the Mortality from Consumption in German Life Insurance 
Companies. 
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fortieth to the fiftieth year. But no age is exempt from 
it. It is very frequent in old age."* Sir Thomas 
Watson, after quoting from the tables of Louis and 
Bayle, says : " You see from this account how erro- 
neous the common notion is, that Consumption does 
not occur at an advanced period of life, and that a 
person who has reached his thirtieth or fortieth year 
is therefore safe from that disease." f 

In our previous report, Drs. Fuller, Chambers, and 
Sieveking were quoted to the same effect. 

Dr. Walshe, in a very elaborate statistical report on 
Consumption as occurring in the Brompton Hospital, 
states that the twenty years comprised between the 
ages of 15 and 35 supply nearly 67 per cent of the 
whole number of cases, but warns that " we must not, 
however, conclude that these numbers consequently 
exhibit the relative tendency to the disease at different 
ages, or, in other words, teach us the injlit.ence of age 
on its generation. In order to establish the amount 
of this influence, the number of phthisical persons 
should be compared with the total number living at 
each corresponding age." % 

* Diseases of the Chest, p. 338. 

f Principles and Practice of Physic, Vol. II., p. 248. 

\ Br. and For. Med.-Chirurg. Rev., No. V., p. 226. 
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In 1853, Dr. Christison, in one of the earliest and 
best medical reports on Life Insurance mortality sta- 
tistics, wrote : " Notwithstanding considerable discrep- 
ancies in the details now referred to, there is suffi- 
cient correspondence among the facts as a whole to 
satisfy any one that Consumption is far from being so 
infrequent after middle life, or even in advanced age, 
as had been until lately supposed." * 

On the other hand, Drs. Flint, Hughes Bennett, 
and Niemeyer agree in stating that it is most fre- 
quent between the ages of 20 and 30 years. Niemeyer 
says : " Towards the period of puberty, and still more 
between the twentieth and thirtieth year, the malady 
attains its greatest frequency, becoming rarer as life 
advances, without becoming quite unknown even in 
extreme old age." f 

From the foregoing quotations, it will be seen that 
while there has been a widespread opinion in the pro- 
fession that youth is the " har\rest-time for Consump- 
tion," a majority of the most observant and careful 
physicians have warned against this fallacy, and 
shown that the disease is prevalent at all periods of 
adult life. 

* Monthlj- Journal of Medical Science, Aug., 1853. 
•)■ Op. cit., vol. i., p. 216. 
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This prevailing but erroneous opinion has origi- 
nated, as suggested by Dr. Walshe, from merely count- 
ing the number of cases occurring at each year, or 
period of life, without taking into consideration the 
number of individuals living at corresponding ages to 
furnish the observed number of cases. For instance, 
there are nearly three times as many persons living at 
the ages of 20 to 30 years as at 50 to 60 years, and 
consequently three times as many cases of Consump- 
tion at the earlier period as at the later would only 
indicate an equal prevalence of the disease at both 
periods. Moreover, the percentage of Consumption 
mortality to the total mortality is very great at the 
earlier decades of life, and this has been supposed to 
prove its comparative prevalence at that period. It 
would show this, if the other causes of death were 
constant at all ages, but in reality only indicates the 
rarity of many other causes of death, such as apoplexy, 
heart and kidney diseases, among the young. The 
increased percentage is therefore caused not by excess 
of Phthisis, but by the small number of other fatal 
diseases. 

The following table gives the percentage of deaths 
from Consumption to the total mortality, for each 
decennial period, as occurring in New York City, the 



26 

Mutual Life, Scotland, and Scottish Insurance Com- 
panies : 

TABLE IX. 

SHOWING THE PERCENTAGE OF DEATHS BY CONSUMPTION 
ON THE TOTAL MORTALITY FROM ALL CAUSES, FOR 
EACH DECENNIAL PERIOD OF ADULT LIFE. 



Age. 



20 to 29 years 

30 " 39 

40 " 49 

5° " 59 
60 " 69 
70 " 79 
80 " 89 



New York 
City. 


Mutual 
Life. 


Population 

of 

Scotland. 


40.84 


37-09 


47.20 


35-13 


28.06 


33-65 


28.46 


19.62 


22 .40 


23-99 


10.27 


14-50 


18.57 


6. 10 


6-45 


12 .72 


5-Si 


1.70 


5-56 




•35 



Ten Life 
Assurance 
Companies 
of Scotland. 



33 

24 

13 

7 



60 
10 
60 
40 
30 
65 
35 



In the above there is a general similarity between 
all the columns of figures — namely, a very high com- 
parative mortality in early life, diminishing steadily 
with advancing years. Between the insured and the 
uninsured the rate of decrease varies considerably, that 
for the insured being much the greater. For instance, 
between 20 and 30 years of age the proportion of 



27 

deaths from Consumption to the total mortality is 
nearly equal in both cases, being 40.84 per cent in 
New York and 37.09 in the Mutual Life; while 
between 60 and 70 the proportion among the insured 
is about one third, being 18.57 P^^ cent for the city, 
and only 6.10 for the Mutual Life. This would tend 
to prove again that the effect of medical selection in 
eliminating Consumptive risks is comparatively small 
among the young, and much greater at and after 
middle aare. 

We have thus far examined the relation of Con- 
sumption to age by comparing the number dying 
of this disease with the number living, or exposed to 
risk at each year of life. We have found that medical 
selection was probably of more value in eliminating 
Consumption risks from Insurance Companies after 
middle age than in youth and early manhood. To 
investigate this subject more fully, we have taken the 
number of -those entering insurance at each age (de- 
cennial groups), and ascertained the number of these 
who have subsequently died of Consumption. 
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TABLE X. 

SHOWING THE NUMBER DYING OF CONSUMPTION IN EVERY 
1000 ENTERING INSURANCE AT EACH DECENNIAL 
PERIOD OF LIFE. 



Age at Insurance. 



Under 20 years. 

20 to 29 

30 " 39 

40 " 49 

5° " 59 

60 " 69 

70 " 79 



No.of Deaths from 

Consumption 

per 1000. 



14 
13 
II 

8 

7 
7 



We learn from this table that, of those admitted 
to insurance at every age, some will die of Consump- 
tion. The number is largest in early life, but consid- 
erable for all periods. Out of every thousand persons 
insuring below 20 years of age, 14 have died of Con- 
sumption ; of those insuring between 20 and 30, 13 ; 
and the number slowly decreases until we find that, of 
those insured after 50 years, 7 out of every thousand 
have died of this disease. Hence, it would appear 
that it is much less easy to detect a liability 
to Consumption among the young than among the 



middle-aged. The reason of this is not altogether 
apparent. It is partly due to the numerous cases of 
chronic Phthisis which cause death after many years' 
duration ; partly because slightly suspicious symp- 
toms, injurious occupations, deficient physical develop- 
ment, etc., which may be overlooked in a youth, under 
the hope of their not being firmly fixed, or certainly 
hurtful, have, in full manhood, established themselves 
as causes of premature decline. The hope that we 
have indulged in favor of the young man has proved 
to be delusive by the time middle age is reached. 

These considerations have been so clearly stated 
by Dr. Christison, that we will give his words : 
" When a man has reached the age of 40 or, still 
more, of 50, the value of his life is much more easily 
judged of than at ages considerably earlier. His hab- 
its, the influence of occupation, his personal liabiHty 
to disease, the constitutional infirmities of his family, 
and other less important circumstances, are, in gene- 
ral, developed by that time, and easily ascertained. 
Hence, a large proportion of indifferent lives, pro- 
posed for insurance about middle age, and afterwards, 
may be at once set aside as hazardous with very or- 
dinary care. These swell the list of deaths from Con- 
sumption later in life in the general population, but 
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they are easily shunned in the practice of Insurance 
Companies. . . . Whatever may be the frequency 
of Consumption in the general population after mid- 
dle life, it becomes progressively a less frequent cause 
of death among lives accepted for insurance at a later 
and later period of life, and therefore great and in- 
creasing facilities must exist for escaping Consump- 
tive risks proposed after middle age." "''' 

It is well known that Life Insurance Companies 
have ignored this fact of the prevalence of Consump- 
tion at all periods of life, and have established rules 
of selection based on the popular opinion that the 
danger of death from Consumption exists to an 
appreciable extent up to the middle period of life 
only — an opinion expressed by one medical writer as 
follows: " It is known that Consumption prevails more 
extensively between the ages of 20 and 40, and that 
after the subject, having an hereditary tendency, passes 
the age of 40, the danger that he will become affected 
diminishes rapidly till the age of 50 or 55, when it 
may be considered as practically past." The following 
query will therefore probably suggest itself: How 
happens it, that, if Life Insurance examinations have 
been guided by rules based on such incorrect ideas, 

* Op. cit. 
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the companies have not suffered more seriously from 
their ignorance, and subsequently corrected their prac- 
tice as a result of their disastrous experience ? To 
this our answer would be : First, that the law of the 
constant high mortality from Consumption, at all 
ages, is undoubtedly true, and Insurance Companies 
have suffered serious loss from ignoring it, for we 
have seen that, among those insuring at advanced life, 
the Consumption mortality is half as great as among 
the young. Second, that they have been protected 
from greater losses, not by virtue of these rules, but 
in spite of them, and solely on account of the greater 
facility in detecting a liability to Consumption among 
those advanced in life ; and individuals with a tend- 
ency to Consumption, who might have been insured 
according to the rules, have been, in practice, ex- 
cluded by the examination of the physician. 



NATIVITY. 



To ascertain the influence of nationality as a cause 
of Consumption, it would be desirable to know the 
birthplace of all who have been insured, and the 
number born in each country. There is no such 
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classification of tiie insured, however, and we are 
therefore reduced to the mortality records. In these 
we can obtain the nativities, and can learn the propor- 
tion that Consumption bears to the general mortality 
in each national group. This will probably give us a 
correct idea of the predisposition of each class to 
Consumption. 

TABLE XI. 



SHOWING THE PERCENTAGE OF DEATHS FROM CON- 
SUMPTION TO THE GENERAL MORTALITY AMONG THE 
INSURED, GROUPED ACCORDING TO NATIVITY. 



Nativity. 


Mortality from 
all Causes. 


Consumption. 


Percentage. 


Total Deaths 


S.224 


1,031 


19.74 


United States 

Germany 


3-917 

S°i 

238 
227 

93 
248 


792 
86 

57 
28 
16 

52 


20.22 
17.06 
23-99 
12-33 

17 .20 

20.97 


Ireland 


England and Wales.. 
Scotland 


Other Countries and 
Unknown 





The natives of the United States show a slight, 
and the Irish a large, excess of Consumption above the 
average. On the other hand, the Germans and Eng- 
lish fall below the average — the latter to a very con- 
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siderable extent. Whether these results depend solely 
upon national characteristics, or upon circumstances of 
age, occupation, and residence, eannot readily be deter- 
mined. When the nationalities are subdivided into 
groups, formed on these considerations, the numbers 
become too small for a basis of calculation. 

The same conclusions, however, have been reached 
by Gen. F. A. Walker, from a study of the last Census, 
and substantiated in part by the reports of the New 
York Board of Health, and we therefore regard them 
as correct. 



RESIDENCE. 



The remarks which have been made with refe- 
rence to nationality apply with equal or more force to 
climate and place of residence. There are no means 
of ascertaining the number of insured living in each 
State, and the years of life passed there, and these 
facts are necessary to enable us to draw reliable con- 
clusions as to the influence of such localities in pro- 
ducing disease. From the following table of the total 
mortality and the number of deaths from Consumption 
in each State may be drawn some probable conclu- 
sions. In doing so, however, it is necessary to guard 
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against some sources of error ; for instance, certain 
localities attract consumptives by reason of the salu- 
brity of the climate, and a portion of them dying there, 
the ratio of deaths from Consumption will be greatly 
increased. Under these circumstances, the mortality 
statistics would create a false impression, and represent 
a healthy region to be an especially dangerous one. 
Examples of this will be given presently. 

TABLE XII. 

SHOWING THE NUMBER OF DEATHS FROM CONSUMPTION IN 
EACH STATE, AND THE PROPORTION TO THE TOTAL 
MORTALITY. 



Residencf, at Death. 



Maine 

New Hampshire 

Vermont 

Massachusetts 

Rhode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

District of Columbia. 



Number of Deaths. 



All causes. 



Consumption, 



59 

36 

37 

424 

73 

197 

1,471 

330 

406 

8 

96 

27 



16 
8 
13 
83 
1 1 

52 
290 

74 
82 

17 
5 



Percentage. 



27.1 
22 . 2 

35-1 
19.6 

15- 

26.4 

19.72 

22 .4 

20.2 

25- 

17.7 

18.5 
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TABLE 'Kll.—Contimied. 



Residenxe at Death. 



Virginia 

West Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Iowa 

Minnesota 

Kentucky 

Tennessee 

Missouri 

Arkansas 

California 

Oregon 

Other Western States and 

Territories 

Canada 

Foreign Countries 



Number 


of Deaths. 


Percentage 






All causes. 


Consumption. 




84 


IS 


17.8 


13 


2 


15-3 


4 


I 


25- 


28 


7 


25- 


48 


7 


14.6 


14 


6 


42.3 


31 


7 


22 . 2 


17 


2 


II. 8 


42 


5 


II. 9 


'9 


4 


21 . 


284 


59 


20.8 


I II 


21 


19. 


227 


45 


20. 


"^ii 


26 


20. 


T19 


29 


24-3 


71 


7 


9.8 


43 


20 


46-5 


68 


11 


16.2 


i(> 


/ 


1 1 . 1 


M3 


17 


II. 9 


7 






273 


49 


18. 


7 


I 


14-3 


67 


8 


11.94 


36 


6 


16.67 


13s 


19 


14-59 
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TABLE XIII. 

SYNOPSIS OF TABLE XII. 



Residence at Death. 


Number 


of Deaths. 


Percentage. 


All causes. 


Consumption. 


Maine to Connecticut 

New York 


826 
1,471 

744 
423 
622 
366 

254 
280 

67 

36 

135 


183 
290 

78 

125 

82 

32 

50 

8 

6 

19 


22.15 
19.72 

21 . 2d 


New Jersey, Pennsylvania, 
and Delaware 


Maryland to Texas 


18.44 


Ohio, Indiana, and Illinois.. 

Michigan to Minnesota 

Kentucky, Tennessee, Mis- 
souri, and Arkansas 

California and Oregon 

Other Western States and 
Territories 


20. 10 
22.40 

12.6 
17.86 

11.94 
16.67 
14.59 


Canada .... 


Foreign Countries 



It appears from these tables that the disease pre- 
vails with remarkable uniformity in all sections of the 
country, varying but slightly from the general average. 
The group of States — Kentucky, Tennessee, Missouri, 
and Arkansas — gives the lowest mortality, and one 
considerably below the average. The New England 
States are slightly above it. In the percentage for 



37 

individual States there is a wider range of difference, 
but this probably is accidental, on account of the small 
number of total deaths in each State. The greatest 
proportional number of deaths occurred in Florida 
and Minnesota, a fact explained by the reputation 
these States enjoy as beneficial to, and consequently a 
favorite resort of, consumptive patients. We have 
ascertained that of the 20 consumptives dying in Min- 
nesota, only 6 were residing in the State at the date of 
insurance, and that of 6 dying in Florida, none were 
residents of the State when insured. When these 14 
deaths are deducted, the Consumption mortality of 
Minnesota is equal to the average of that of the other 
States. 



DURATION OF INSURANCE. 



In our preliminary report we gave tables of the 
numbers dying from all causes, and from individual 
diseases, arranged according to the duration of insur- 
ance. As a result of this comparison, it was found 
that the proportion of Consumption mortality was 
very small during the first year of insurance, and after 
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that time rapidly increased. In addition to these 
tables, another is now given, in which the number of 
deaths is calculated upon the number of lives exposed. 

TABLE XIV. 

SHOWING THE NUMBER OF DEATHS FROM CONSUMPTION 
IN EACH YEAR OF INSURANCE. 



Year of 


Insur- 


eg 

o -r: 

^5 


ANCE. 


I St year 


57 


2d ' 






117 


3d ' 






■33 


4th ' 






143 


5th ' 






116 


6th ' 






108 


7 th ' 






61 


8th ' 






57 


9th ' 






37 


loth 






34 


nth 






25 



Year of 

ANC 


Deaths from 
Consumption. 


1 2th ye 


ar 30 


13th ' 


' .... 21 


14th ' 


' .... II 


15th ' 


' .... 10 


1 6th ' 


' 14 


17th ' 


' •••• 13 


1 8th ' 


' .... 7 


19th ' 


' ••■• 7 


20th ' 


' ... 9 


2ISt 


' .... 2 


22d 


' ■••• 3 



Year of Insur- 

ANCE 



23d year 

24th 

25th 

26th 

27th 

28th 

29th 



J ° 
o 
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TABLE XV. 

CONSOLIDATED FROM TABLE XIV., AND SHOWING PRO- 
PORTION OF CONSUMPTION MORTALITY TO TOTAL 
MORTALITY AND TO YEARS OF LIFE EXPOSED. 



Duration of Insurance. 



I St year 

2d " 

3d " 

4th " 

Sth " 

6th to loth year 
Above lo years. 



Deaths from 
Consumption. 



57 

117 
133 
143 
116 
298 
168 



Percentage on 
Total Mortality. 



10.67 
20.07 
24.19 
25-49 
23-73 
22 . 70 

14-33 



No. of Deaths 
to 10,000 Years 
of Life Exposed. 



7 
17 
21 

25 
24 
28 
23 



In Table XV. we have given the yearly numbers 
for the first five years, and after this period, as they 
become small and subject to greater fluctuations, we 
have consolidated them in groups. The figures in 
the last column are not absolutely correct, but closely 
approximate the truth. In the Actuary's report, from 
which is taken the number of lives exposed at each 
year of insurance, the numbers are calculated for 
the calendar year, while our deaths are calculated from 
the date of insurance ; we have therefore compared 
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our first year's experience with the Actuary's second 
year, and so on. This is very nearly correct, and the 
error lies in representing the mortality as slightly 
higher than it actually was. 

The effect of medical selection in eliminating con- 
sumptive risks has been shown by the great diminu- 
tion of the number of deaths from Consumption below 
that occurring in the population at large. We stated 
that this elimination acted upon two classes : ist, 
those already in a more or less advanced state of dis- 
ease ; 2d, those likely to become consumptive at some 
future date. The exclusion of the latter class would 
give us a less rate of Consumption mortality at all 
periods ; the rejection of the former a reduced rate 
for the few years following insurance. 

Table XV. shows the duration of this influence. 
For the first year, the actual and proportional number 
of deaths is very small, for, of over 100,000 lives that 
have been insured in the Company, only 57 have died 
of Consumption within a year of the date of insurance. 
This mortality is very small, and can easily be ac- 
counted for by unavoidable eiTors of judgment on the 
part of examiners, and the occurrence of acute cases 
of disease. In the second year, the proportion more 
than doubles, in the third it becomes threefold, and 
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increases still further in the fourth and fifth years. 
After this time the number becomes much smaller, 
and the proportions fluctuate considerably, so that we 
have consolidated the years in two groups. From 
5 to lo years, the proportion is somewhat greater than 
for the preceding and following periods, but we are 
unable to see any reason for this difference. As a 
final conclusion, we would say that the influence of 
selection, by the rejection of consumptive lives, lasts 
only for the first three years of insurance, and that 
after the third year the proportion of deaths from 
Consumption is nearly the same for all periods of 
insurance. 

The percentages on the total mortality show, to a 
certain extent, the same result. But these figures are 
more likely to be modified by the influence of age, 
and they are therefore not so trustworthy. 
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OCCUPATION. 



Business occupations and habits of life are un- 
doubtedly powerful factors in the causation of Phthisis, 
but unfortunately our records can give us little infor- 
mation as to the extent of their influence. We have 
a nominal record of the occupation of every person 
who has been insured, but it is often expressed by 
such a general term as to convey no definite meaning. 
For instance, four classes — merchants, clerks, agents, 
manufacturers — form half of our total mortality list, 
and yet each of these classes is too comprehensive to 
represent any definite mode of life. Of the minor 
occupations, the representatives are too few to allow 
any generalizations. Still another difficulty arises 
from the frequent change of occupation, many persons 
being engaged in one form of business at the time of 
insurance, and another at the time of death. For 
these reasons we have not thought it profitable to 
form any elaborate table of the occupations of all 
those who have died of Consumption, but have limited 
our observations to a few special cases, in which there 
is little probability of error, and which at the same 
time indicate marked susceptibility or insusceptibility 
to Consumption. 
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TABLE XVI. 

SHOWING THE MORTALITY FROM ALL CAUSES, AND FROM 
CONSUMPTION IN CERTAIN SPECIFIED OCCUPATIONS. 



Occupation. 



Total Mortality , 

Carpenters 

Butchers 

Lawyers 

Farmers 

Physicians 

Clergymen 

Tailors 

Millers 

Teachers 

Printers 

Jewellers and Silver- 
smiths 

Hatters 



Deaths from 
all Causes. 



Deaths from 
Consumption. 



Percentage. 



S>224 


1,031 


19.74 


67 


5 


7.46 


25 


2 


8.00 


180 


17 


9-44 


262 


26 


9.92 


132 


IS 


11.36 


137 


26 


18.98 


54 


14 


25.92 



29 

59 
31 

59 
19 



17 
10 

20 
9 



27.58 
28.81 
32 .26 

33-89 
47-37 



We find carpenters and butchers presenting an 
extremely low rate of Consumption mortality. Next 
come lawyers, farmers, and physicians, all much below 
the average mortality from this disease ; clergymen 
are very slightly below the average. Above it, and 
with a proportion increasing in the following order, 
are tailors, millers, teachers, printers, jewellers, and 
hatters. 
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FIGURE-PROPORTIONATE HEIGHT 
AND WEIGHT. 



Thus far we have considered the mortality from 
Consumption as influenced by circumstances of age, 
nationality, residence, duration of insurance and occu- 
pation, and to establish their definite relations we have 
employed our own general mortality experience, and 
the tables of mortality of the population at large. We 
propose now to investigate a portion of the subject to 
which these tables are inapplicable, namely, the ten- 
dency to this disease arising from such personal pecu- 
liarities of applicants as family history, figure, as shown 
by weight in relation to height, and the record of 
previous sickness. 

These subjects have been considered by various 
writers, and opinions have been formed and expressed, 
but often from insufficient and one-sided data, which 
therefore, even if correct, are not satisfactorily estab- 
lished. We think that the most satisfactory method of 
investigation will be to compare two sets of cases, one 
composed of deaths from Consumption, the other of an 
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equal number of deaths from other causes, correspond- 
ing to the first in the proportion at each period of life. 
As the individuals of both sets have been selected 
under the same rules and circumstances, they will be 
in every respect comparable. 

We have 1031 deaths from Consumption; our 
second set of cases is made up of 357 deaths from 
casualties, 322 from typhoid fever, 352 from other 
acute zymotic diseases. By reference to Table IV. of 
the Preliminary Report, it will be seen that the mor- 
tality from these causes corresponds closely to that of 
Consumption for each period of life. 

In examining applicants for Life Insurance, Mili- 
tary Service, or for any position where the present and 
prospective health is of great importance, the figure, 
and development of the frame are properly regarded 
as affording grounds of decision. The amount and 
quality of bones and flesh are an indication not 
only of muscular strength, but, to a certain extent, of 
the health of the entire organization. They show 
whether the organs of digestion and assimilation are 
performing their functions satisfactorily, and in due 
proportion to the destruction and wear of the tissues. 
An experienced examiner can generally judge of this 
by his eye alone, but to prevent deception by clothing 
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and as a means of guidance for the less experienced, it 
is advisable to take actual measurements of height and 
weight, ascertain their proportion, and compare it with 
a standard of normal development. For this purpose, 
tables have been computed, and are published by 
various Insurance Companies. These tables represent 
the mean measurements of a given number of healthy 
men, and it must be remembered that it is not even 
the usual height and weight, and that of the entire 
number from whom the observations are made, few, 
or perhaps none, of the individuals were of this exact 
size, but that they ranged on each side of it. 

On taking the standard authorized by this Com- 
pany, and comparing it with the average weight of 
Consumptives, we, to our surprise, found the latter so 
much lower that we supposed there might be some 
error in the formation of this table. Such error might 
arise if the standard were taken from some class of in- 
dividuals of greater weight, or other age, than those of 
applicants for Life Insurance in this Company. We 
therefore determined to form another standard table, 
computed for each decennial period of life, and we 
found materials for two such tables. The first, from 
the statistics of the U. S. Sanitary Commission, in 
which the measurements of several thousand soldiers, 
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enlisted during the late war, are given ; these measure- 
ments were carefully made, and in recording the weight 
an allowance was deducted for clothing. The second, 
from the records of the 1031 Non-Consumptives men- 
tioned above ; in these the measurements were taken 
and recorded in the usual manner of Life Insurance 
examinations, from the statements of the applicant in 
the majority of instances. For these reasons we 
would expect to find the proportional average weight 
less among the soldiers. 

In our experience the records of measurements are 
not complete. We find in the 103 1 Consumptive 
cases, 619 records of measurement ; in the 1031 Non- 
Consumptive cases, 649 records. None of the tables 
that we have computed are of any value for extremes 
of height. That taken from the Sanitary Commission 
is calculated only for heights ranging from five feet 
four inches to five feet ten inches, both inclusive ; 
while the tables from the Insurance records include 
too few cases beyond these same limits to be of any 
value, except when corroborating the results obtained 
from the more numerous cases. 

In tables XVII. and XVIII. are given the re- 
corded height and weight of every case, insured be- 
tween the ages of thirty and forty years. Consumptives 
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and Non-Consumptives separately. In the centre 
line is the old standard table, and all weights rang- 
ing above this standard are placed above the line, 
and those below it below the line. 

We have prepared similar tables for the other de- 
cennial periods, but instead of presenting these in de- 
tail, will give a consolidated table of the total numbers 
above and below the standard. Next we will give a 
comparison between the standard and the average 
weight computed for each series of observations. 
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TABLE XVII. 

SHOWING THE HEIGHT AND WEIGHT AT THE AGES OF 30 
TO 39 YEARS — NON-CONSUMPTIVES. 



felt 


51 


5.^ 


5-3 


5-4 


s-s 


5.6 


5-7 


S.8 


5-9 


5. 10 


S.ii 


6 fee 


6.1 


6.2 


6.3 












1 










199 
ig8 
195 




















j 










195 




















1 






200 




187 




















! 






177 




187 


! 






















175 




185 


























170 




180 


























170 


207 


179 
























200 


170 


194 


175 


242 






















I4Q 


182 


170 


I go 


175 


220 






















iqs 


174 


168 


185 


174 


215 


















190 


170 


167 


175 


174 


208 
















l8q 


165 


it.7 


173 


173 


194 










^ 






17s 


161 


193 


J72 


170 


192 










! 








170 


160 


163 


170 


168 


190 










; 








IS5 


158 


ibo 


170 


167 


18.5 


230 
















ISS 


1S8 


160 


162 


lbs 


185 


220 














169 


150 


155 


160 


160 


165 


180 


210 












igo 


IS.S 


150 


154 


160 


160 


165 


178 


197 












170 


150 


149 


154 


155 


160 


165 


174 


194 










150 


147 


148 


150 


150 


160 


Ib3 


173 


I go 












140 


147 


I4fa 


149 


150 


I5q 


162 


170 


180 










ISO 


151 


138 


144 


145 


146 


150 


158 


160 


170 


1 80 




185 








150 


145 


136 


140 


143 


145 


148 


155 


160 


105 


195 


220 


180 






120 


12"; 


I^O 


135 


140 


143 


145 


148 


IS5 


160 

158 


165 

155 


170 

165 










i 


163 


175 










133 


139 


140 


143 


146 


153 










126 


137 


140 


140 


146 


152 


158 


150 


157 














135 


135 


140 


145 


150 


158 


150 


156 














135 


130 


140 


145 


150 


155 


150 


155 








i 






132 


129 


140 


144 


150 


155 


145 


150 














130 


125 


139 


142 


148 


153 


145 


138 














125 


I2S 


135 


138 


148 


153 


142 


133 








1 






124 


124 


135 


138 


146 


145 


140 


















122 


120 


134 


137 


145 


145 


140 


















120 


118 


134 


13b 


145 


143 


138 










! 

i 








120 




132 
130 


136 
135 


143 
143 


142 
140 


138 
132 










1 














128 


134 


142 


140 


130 
























120 


130 
130 
130 


138 
136 
135 


138 
135 
135 






















I 




130 


133 


134 


























130 


130 


134 


























126 


128 


130 
























125 




130 
















i 






i 


1 


1 


125 
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TABLE XVIII. 

SHOWING THE HEIGHT AND WEIGHT AT THE AGES OF 30 
TO 39 YEARS. — CONSUMPTIVES. 



d. 


5-i 


5.2 


5-3 


S-4 


5-S 


5.6 


5-7 


5.S 


5.9 


5- 10 


S.ii 


6 feet 


6.1 


6.2 


6.3 














150 


165 
160 
155 
149 
145 


213 
168 
168 
158 
155 
155 
155 


183 
180 
168 
158 


174 
173 
164 


196 

177 
175 
175 


19b 
180 
175 














136 




lOo 


145 


145 


I "JO 


155 


I Co 


172 


173 














133 


143 


149 


145 


145 


150 


155 


160 


lbs 


170 


183 


igo 






120 


I2S 


130 


135 


140 


143 


14s 


148 


155 


160 


1 6s 


170 
















no 








130 


128 


140 


142 


146 


152 


158 


163 


168 


170 


170 


17b 










130 


125 


140 


140 


145 


150 


158 


158 


165 


ib7 














125 


123 


135 


140 


145 


150 


155 


155 


lbs 


lbs 














120 


Iiq 


134 


140 


145 


150 


155 


155 


I bo 
















100 


Iiq 


134 


136 


142 


150 


154 


155 


160 






i 






"7 


134 


136 


141 


150 


150 


155 


148 








i : 






114 


131 


135 


140 


149 


150 


154 


142 
















130 


135 


140 


148 


150 


150 


136 












1 






130 


135 


140 


145 


150 


145 


122 


















130 


135 


138 


145 


148 


145 






















I2g 


135 


i3« 


140 


147 


145 






















I2g 


134 


137 


140 


146 


135 






















126 


130 


13b 


140 


145 


135 






















125 


130 


135 


140 


145 


135 






















125 


I2g 


135 


140 


142 


135 






















125 


129 


135 


140 


140 


130 






















123 


129 


134 


140 


140 
























120 


129 


133 


138 


138 
























Ilq 


127 


133 


138 


136 
























112 


125 
125 

120 
144 


132 
131 
130 
130 
130 
130 
126 

125 
125 

125 
125 
125 
123 


138 
135 
135 
135 
135 
134 

133 
133 
130 
130 
128 
128 
123 


135 
135 
134 
134 
130 
125 


























122 






























118 














_ 














118 
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TABLE XIX. 

SHOWING THE RELATIVE WEIGHT AMONG CONSUMPTIVES 
AND NON-CONSUMPTIVES, GIVING THE NUMBER OF EACH 
ABOVE AND BELOW THE NORMAL STANDARD, AND AR- 
RANGED ACCORDING TO AGE. 





NON-CONSUMPTIVES. 


Consumptives. 


Age. 


Number 

above 

standard 

Weight. 


Number 

below 

standard 

Weight. 


Number 

above 

standard 

Weight. 


Number 

below 

standard 

Weight. 


Total 


336 

58 

139 

100 

29 


323 

123 
119 

55 
26 


^33 

2 

35 
48 

34 

15 
I 


484 

9 

200 
179 

77 
16 

3 


Under 20 years 

20 to 29 '■ 

30 " 39 " 

40 " 49 " 

5° " 59 " 

60 " 69 " 
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TABLE XX. 

SHOWING THE RELATIVE WEIGHT AMONG CONSUMPTIVES 
AND NON-CONSUMPTIVES, GIVING THE NUMBER OF EACH 
ABOVE AND BELOW THE NORMAL STANDARD FOR EACH 
INCH OF HEIGHT. 



Height. 



5 feet 

5 feet I inch. . . 

5 feet 2 inches. 
5 
S 
S 
5 
5 
5 
S 
5 
5 

6 feet 

6 feet I inch... 
6 feet 2 inches. 

6 " 3 " • 

6 " 4 " . 



3 

4 

5 
6 

7 
8 

9 
lo 
II 



NON-CONSUMPTIVES. 



Number 

over 
Weight. 



2 

s 

15 
18 

3° 
48 

50 
37 
59 
32 
20 

3 

5 



Number 

under 

Weight. 



3 

6 

20 

22 

39 

S3 

51 

54 

38 

24 

7 

3 



Consumptives. 



Number 

over 
Weight. 



I 
I 

3 
3 
7 

19 
16 
29 

14 

20 

II 

6 

3 
2 



Number 

under 

Weight. 



2 
12 
22 
61 

57 
86 

71 

79 

48 

31 
6 

4 
3 
I 
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TABLE XXI. 

SHOWING THE AVERAGE WEIGHT IN PROPORTION TO THE 
HEIGHT, ACCORDING TO THE STANDARD TABLE, THE 
SANITARY COMMISSION STATISTICS, AND THE MEASURE- 
MENTS OF NON-CONSUMPTIVES AND CONSUMPTIVES IN 
THE RECORDS OF THE MUTUAL LIFE, CALCULATED FOR 
EACH DECENNIAL PERIOD OF LIFE. 
20 TO 29 YEARS. 





5 ft. 


S.I 


5-2 


5-3 


5.4 


5-S 


s.s 


5 7 


S.8 


5-9 


S.io 


S.ii 


6 ft. 


6.1 


6.2 


6.3 


Standard 

Sanitary Com- 
mission 

Non - Consump- 


121 


120 
140 


125 

120 


130 

ii3 
123 


'35 

131 

137 
119 


J40 

135 

133 
128 


143 
.38 

139 
123 


145 

142 

142 
134 


148 
143 

139 
J38 


155 
151 

145 

141 


160 
>55 

lis 
146 


i6s 

154 

148 


170 

154 
154 


161 

149 


186 




Consumptives . . . 


177 



30 TO 39 YEARS. 



Standard 

Sanitary Com- 
mission 

Non - Consump- 
tives 

Consumptives. ., 





120 


1 25 


130 


135 
135 


140 

134 


143 
140 


MS 
145 


.48 
148 


IS5 
IS5 


160 
157 


.65 


170 










150 


147 


.48 


137 


148 


147 


150 


156 


161 


169 


177 


192 


180 








13s 


125 


128 


131 


137 


142 


144 


147 


IS5 


161 


171 


180 



176 



40 TO 49 YEARS. 



Standard 

Sanitary Com- 
mission 

Non - Consump- 
tives 

Consumptives . ,. 



120 


325 


130 


135 

,36 


140 

138 


143 
141 


14s 
147 


148 
146 


155 
155 


160 
158 


i6s 


170 












146 


149 


146 


154 


150 


159 


152 


.63 


162 


169 


172 


186 


160 








125 


139 


136 


137 


142 


142 


149 


155 


155 


185 


153 


163 



50 TO 59 YEARS. 



Standard 

Non - Consump- 
tives 

Consumptives. . . 





120 


125 


130 


135 


140 


143 


145 


148 


155 


160 


165 


170 














150 


151 


142 


153 


161 


153 


164 


.69 












130 


"7 


136 


150 


143 


1 55 


145 


155 




159 







54 

A glance at these tables will show that, while the 
Non-Consumptives are almost equally divided, half be- 
ing above and half below the standard, nearly eighty 
per cent of the Consumptives arc below it. On exam- 
ining the figures still farther, we find that a large 
majority of both classes under thirty years of age 
are below the standard, and from this we would infer 
that the standard is fixed at too high a figure for this 
period of life. After thirty, however, we find the ma- 
jority of the Non-Consumptives above the standard, 
and a large majority of the Consumptives below it, 
although in the decade from fifty to fifty-nine years 
there is not much difference. Of the 619 Consump- 
tives, 135 were above the standard weight, and 484 
below it; of the 649 Non-Consumptives, 326 were 
above and 323 below the standard. Or deducting 
all under thirty years of age, we have t^^t^ Consump- 
tives, of whom 98 were above and 275 below; 470 
Non-Consumptives, with 268 above and 2CO below 
the standard. 

In Table XXL, wc have given three tables of the 
mean weight for each inch of height, and for each 
decennial period, computed from the Sanitary Com- 
mission statistics and our own records, and have 
placed with them the standard now in use. On exam- 
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ination of these, we find that under the age of thirty 
years, the averages of all three series are below the 
standard — a result which proves that the standard is 
fixed too high for this class of persons. The averages 
of the Sanitary Commission and Non-Consumptives 
approach each other closely, while that of the Con- 
sumptives falls considerably below them both. 

In the next two decades, thirty to forty, and forty 
to fifty, the standard and the Sanitary Commission 
run closely together, while the Non-Consumptives 
average higher and the Consumptives lower than 
these. For the period between fifty and sixty years, the 
tables are based on too few numbers to merit much 
consideration. 

We may draw the conclusion from this table that 
the standard now in use is not correct for the early 
ages of life, the weight being greater than is usually 
attained at that period ; above thirty years of age, 
however, it is sufficiently correct. When used for Life 
Insurance examinations, an addition must be made 
for clothing. We also consider it proved by our 
tables that a weight below the average is a very sus- 
picious circumstance, as indicating a tendency to Con- 
sumption, and would advise that all persons presenting 
such disproportionate figure should be most carefully 
scrutinized. 
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CHEST MEASUREMENTS. 



The records of chest measurement are of much 
less value than those of height and weight, and we 
will therefore devote only a few remarks to them. 

In the examination of applicants, measurements of 
the circumference of the chest are taken at the greatest, 
medium, and least expansion. The mobility of the 
chest, or the difference between the greatest and least 
expansion, is of most importance in estimating the 
vitality, but it requires considerable skill on the part of 
the examiner to obtain its true measure. In the ma- 
jority of our records, the medium measurement only is 
given, and this is often unreliable, from the variable 
amount of the clothing worn by the applicant, and the 
want of skill of the examiner. 

We have carefully gone over all our records, and 
prepared tables similar to those of weight and height. 
We shall not give them, however, but merely state, as a 
final result, that a comparison of the Non-Consumptives 
and Consumptives shows throughout an average chest 
measurement from one to one and a half inches less 
for the Consumptives. 
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PREDISPOSITION AND FAMILY 
TAINT. 



Most medical writers, when discussing tlie causes of 
Consumption, assign the greatest weight to what they 
call predisposing causes, or, as applied to the individual, 
a predisposition to the disease. This, it is said, may 
be either congenital or acquired ; the chief stress being 
laid on some unknown condition of the system which 
attaches to the individual from the time of birth, 
although other causes, such as improper food and air, 
unhealthy place of residence, or injurious occupation, 
may in after-life produce the same constitutional 
condition. Temporary and accidental circumstances 
working upon such a predisposition evoke the disease 
Consumption. 

The signs of the consumptive diathesis have often 
been described, and are commonly supposed to be 
easily discernible by an experienced eye. They are 
usually given in vague or general terms, or, when a 
more minute description is attempted, so many excep- 
tions of every kind are noted that the signs become of 
little practical value as a means of ascertaining the 
presence or absence of a tendency to the disease. The 
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experience of Military Service and Life Insurance com- 
panies give abundant proof of this, for in them, after a 
careful selection of such men only as present marks 
of sound health and prospective longevity, very many 
still die of Consumption. 

In describing this diathesis, the terms " hereditary," 
" congenital," and " family" are applied to it, and often 
used interchangeably, though their meanings are very 
different. This misuse of terms has occasioned much 
confusion. 

The term " hereditary" can only be properly ap- 
plied v^^here the same disease has existed in one of 
the progenitors ; " family" is more comprehensive, as it 
includes not only these, but also the cases in which 
brothers and sisters were affected. Some persons 
seem to think that the presence of a disease in several 
members of a family is of itself a proof of its pre- 
vious existence in a common ancestor, but this is a 
mere supposition. Such instances may as well be 
supposed to occur from the influence of a common 
cause acting upon all in the same manner, such as 
food, air, soil, or perhaps influences derived from 
parents, though not hereditary. " Congenital " predis- 
position may be hereditary, or may arise from the last- 
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mentioned source of influence — as Dr. Bennett writes, 
" weak parents beget weak offspring." 

The study of the influence of heredity, and espe- 
cially the hereditary transmission of certain tendencies 
to disease among human beings, is surrounded by so 
many difficulties, and in its discussion there has been 
so much assertion, supported with such loose logic and 
scanty proof, so many absurdities built upon a slight 
foundation of truth, that a few remarks on the subject 
will not be out of place. 

The general laws, embracing all phenomena of 
heredity, are two — namely : 

1. Every organism produces others of like kind 
with itself; but, 

2. No organism is exactly like either parent. 
Variations originating under this second law, or 

subsequently acquired, may cease with the individual, 
or be transmitted to a succeeding generation. 

By the operation of the first law, the uniform type 
of the species is preserved within a comparatively 
narrow range of variations allowed by the second law. 
In this general sense, the law of heredity is universally 
acknowledged, and it is only called in question when 
applied to minor personal qualities. Every individ- 
ual is born with the general structure and powers of 
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his species, also with some personal qualities or modi- 
fications, derived from ancestral influences. From 
birth to the end of life, he is constantly undergoing 
changes and becoming modified by the operations of 
external causes, and his individual characteristics are 
thus eflfected. 

Now, being thus eventually constituted, the ques- 
tion to be determined is, what portion was innate and 
what acquired, and then, further, of the congenital por- 
tion, what has been inherited from parents, what de- 
rived otherwise from the same source, and what may 
be personal variation. 

The existence of hereditary transmission is most 
strikingly shown by the examples of variation. The 
transmission of a uniform type is too. common an 
occurrence to attract attention, but wherever a marked 
deviation from the type takes place, and the pecu- 
liarity is transmitted to another generation, then our 
attention is at once aroused. The best instances of this 
are seen among the lower domestic animals, because 
their period of gestation and maturity being short, we 
can observe several generations, and whenever varia- 
tions occur, can control the breeding and other ex- 
ternal circumstances, and thus preserve all the devia- 
tions which may be of advantage. In this way, stocks 
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have been altered and many varieties of each species 
permanently preserved. In the human race, there are 
a few equally marked instances — where, for example, 
certain blemishes, as supernumerary digits and exag- 
gerated features, have been handed down from parent 
to child. These, though equally conspicuous, are less 
permanent, because, instead of being fixed by inter- 
breeding, they soon disappear through mixture of 
uncontaminated blood. Undoubtedly, other qualities, 
both mental and physical, are transmitted ; but the 
observations are usually less trustworthy and the de- 
ductions less rigid, as these qualities are more or less 
originated or influenced by culture, education, and 
surrounding circumstances, and the resemblances are 
matters of opinion as much as of fact, being often 
a question more or less dependent upon the judg- 
ment or prejudice of the observer. 

There are additional difficulties surrounding the 
study of the transmission oi disease in the human being. 

All inherit a body subject to death, and to suffering 
and disease under given circumstances. Violence will 
break a bone ; poison will kill any or all, though the 
amount required to produce the effect may vary. It 
is possible that, under the influence of acquired disease 
or long-acting noxious surroundings, the physical 
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structure might be so altered and debilitated as to be 
unable to produce offspring endowed with the normal 
vigor of the race. Such offspring might be born with 
a structure similar to that of the parent, or with a 
general weakness or vulnerability of constitution that 
would make them unable to resist attacks from which 
others would soon rally. Or they might pass through 
the usual period of life, and themselves give birth to 
offspring of the same feeble constitution. This would 
not be the necessary result, however, for the offspring 
might revert to the primitive normal type, or the other 
and more robust parent might determine its structure. 

These constitutional weaknesses, taints, diatheses, 
are what are usually called hereditary diseases, although 
in rare cases a disease existing in the parent may also 
be transmitted to the offspring. 

It is probable that an external cause is always 
necessary for the production of active disease, and 
whenever the effect is greatly disproportionate to the 
cause, the presence of a constitutional predisposition 
may be inferred. The predisposition may have been 
inherited or acquired, and the only proof of inherit- 
ance is the previous existence of the same disease in 
an ancestor. 

The disease, or at least the predisposition, must 
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have existed in the parent previous to the birth of the 
child — a consideration which would appear self-evident, 
and yet is practically neglected on account of the 
extreme difficulty of obtaining information on the 
subject. In statistical inquiries, the deaths of parent 
and child from the same disease is generally admitted 
as evidence of transmission, but it is by no means proof. 

It is extremely difficult to obtain reliable informa- 
tion concerning the diseases and causes of death of 
even two or three successive generations of a family. 
Physicians can seldom observe for themselves the 
complete histories of two generations, and are obliged 
to depend upon the statements of their patients. In 
the few instances of blemishes and easily recognized 
causes of death, there is little liability to error ; but 
for most diseases in which the diagnosis may have 
been obscure and a technical name describes a group 
' ' of symptoms, such unprofessional statements and oral 
traditions are of little value. 

From these general considerations upon the he- 
reditary nature of diseases, we will proceed to the 
subject of Consumption. From early times, physicians 
have reported, as the result of observation, that 
numerous members of some one family died of Con- 
sumption, while those of other families were seldom 
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affected with this disease. Sometimes parents and 
children, sometimes more numerous branches of a 
family suffered. As a result of this kind of observa- 
tion, a general belief was firmly established that Con- 
sumption was an hereditary disease. It was difficult, 
however, to sustain this belief by rigid proof Such 
proof could be afforded by two methods of inquiry. 
Either by taking an equal number of consumptive 
and non-consumptive persons, and tracing their de- 
scendants for at least two complete generations; a 
comparison of the number of Consumptives in each 
set of cases would show the existence or non-existence 
of hereditary influence, and its extent. However, the 
collection of such a set of family histories has never 
been made, and, in fact, is almost impossible. As we 
have before said, three generations cannot pass under 
one observer, and, in absence of professional records, 
little reliance can be placed on recollections and 
traditions. Or the second method of statistical in- 
quiry would be to examine into the family history of 
a number of Consumptives, and ascertain how many of 
the blood relatives, near and remote, had died of this 
disease. This method has been frequently adopted, 
and by it the hereditary nature of Consumption has 
appeared to be proved. The force of the proof is 
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weakened, however, by certain sources of error which 
have not been allowed for. The number of con- 
sumptive cases has been given, and the number has 
appeared large, but we have no statement of the total 
number of relatives and the expected Consumption 
mortality among them, and without such a com- 
parison the mere numbers are of little value. It 
seems to have been forgotten that Consumption is an 
extremely common disease, and that, therefore, among 
any large number of deaths in one or several families, 
there is a reasonable expectation of finding many from 
this disease. 

We have already stated that Consum.ption is gen- 
erally considered by physicians to be a hereditary dis- 
ease, although some deny the value of this influence 
in its causation. A few quotations will indicate these 
differences of opinion. Laennec writes : " The uni- 
versal and habitual experience of practitioners proves 
that the children of phthisical parents are more subject 
to this disease than others are." ""'■ 

Sir Thomas Watson says : " No one, of the least 
observation, can doubt that the disposition to Con- 
sumption is very often transmitted from parent to 

* Op Cit., p. 337. 
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child. . . . Like other hereditary tendencies, it 
may skip over one or two generations, and reappear 
in the next, just as family likenesses are known to 
do." ■"- 

Dr. Fuller writes : " M. Roche has gone so far as to 
say that the children of consumptive parents almost 
necessarily prove victims of the disease ; and if the 
statement were restricted to those persons whose 
parents were both consumptive, my own experience 
would have led me to concur with M. Roche. But 
the proportion of cases in which a transmitted tenden- 
cy to the disease is developed in the children is not so 
large when one parent was healthy. In that case, as 
far as my observation has gone, the disease is developed, 
sooner or later, in about three fifths of the offspring." f 

Quotations of similar import might be multiplied 
indefinitely, but these will suffice. On the other hand. 
Dr. Walshe considers the hereditary nature of Con- 
sumption unproved and doubtful, and in the careful and 
elaborate report before quoted, in answer to the ques- 
tion, Is Phthisis an hereditary disease ? says : " Popu- 
lar feeling has so long and so absolutely replied to 



* Op. Cit., Vol. I., p. 227. 

t Diseases of the Air Passages and Lungs, pp. 3C4-5. 
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this query in the affirmative, that it may appear an 
empty labor to submit the question to investigation. 
But in point of fact, proof has never been afforded of 
the justness of the general conviction. . . . The 
final conclusion, then, deducible from this analysis of 
446 cases, is, that Phthisis m the adult hospital popu- 
lation of this country, is, to a slight amount only, a 
disease demonstrably derived from pareiits. There 
is no reason to believe that the law differs among the 
middle and higher classes of society." •■' 

Dr. J.Hughes Bennett says: " Although, therefore, 
there can be no doubt that weakness in parents is a 
cause of weakness in the offspring, we are of opinion 
that it (hereditary influence) is by no means so gen- 
eral or influential a source of Phthisis as is usually 
supposed." f 

Drs. Flint and Niemeyer also think that the heredi- 
tary influence has been overrated, and that it is less 
important in the causation of the disease than has 
commonly been considered. 

While -thes2 opinions (except that of Dr. Walshe) 
seem to be the result of general though careful ob- 



* Op. Cit., p. 240. 

\ Reynolds' System of Medicine, Vol. III., p. 546. 
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servation, the statistical method has not been neglect- 
ed. Numerous histories have been recorded by Drs. 
Walshe, Cotton, Williams, and others. Drs. Walshe's 
and Cotton's records were taken from hospital patients, 
and Dr. Williams' from those in private practice. 
CTbjection has been made to the first mentioned on 
the ground that hospital patients belonged to a class 
ignorant of their family history, and hence their state- 
ments are unreliable. Dr. Williams' cases were ob- 
served in private practice among the middle and 
upper, and consequently more intelligent classes ; in 
these respects resembling Life Insurance risks. We 
will give their tables in connection with our own, 
but desire first to briefly examine Dr. Williams' figures 
for the reason above given, and because the same crit- 
icism will apply to many similar observations which 
have been adduced to prove the extent of hereditary 
influence. 

The following was the result of Dr. Williams 
researches.^'' 

* Med. Cliirurg. Trans., Vol. LIV. , p. 95. 
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Of 


1000 Consumptives : 


lo had 


grandparents affected. 


43 " 


fathers " 


67 " 


mothers " 


10 " 


both parents " 


48 " 


uncles and aunts affected. 


72 " 


father's or mother's family affected (particulars un- 




known). 


224 '• 


brothers or sisters affected. 


10 " 


cousins " 



484 total — some member of family affected. 

The first thinsf that strikes us in examininar 
this table is that nearly half the cases had some 
other member of the family affected with Consump- 
tion, and this large proportion would apparently 
indicate the existence of a family taint. Looking 
farther at the particulars, we find that of these looo 
Consumptives, only 10 had grandparents and 10 
had cousins similarly affected. This shakes our pre- 
vious conclusion, and would prove either that Con- 
sumption does not affect an entire stock or family, 
or that the statements of the patients were unreliable. 
To our mind it proves the latter. Consumption is, as 
we have shown, so extremely common a disease, that it 
is impossible to believe that only 10 of the 4000 grand- 
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parents of looo persons were consumptive. If we ad- 
mit that the statements are inaccurate, and there- 
fore no proof of the absence of hereditary influence, we 
should reject them altogether, and not use them to swell 
the total number of consumptive relatives. The same 
reasoning will apply to aunts and uncles ; the number 
is larger, but the proportion small. In the case of mem- 
bers of the immediate family, parents, brothers, and 
sisters, the number of Consumptives is very consider- 
able, and affords probability of the existence of family 
taint, though it does not afford proof Taking the 
low percentage of Consumption among our selected 
lives, 20 per cent or 400 out of 2000 parents might 
be expected to die of Consumption, and only a number 
larger than this would be disproportionate — presum- 
ing that all the parents had ended their lives. We 
do not know how many parents, brothers, and sis- 
ters had died, and consequently cannot tell how the 
reported numbers compare with the average. The 
figures show a strong probability of this hereditary 
influence, but the most important deductions to be 
drawn from them in our opinion are, ist, That, as a 
general rule, it is useless and misleading to extend 
our inquiry beyond a very narrow family circle ; and, 
2d, That, m more than half the cases of Constimption, 
the most careful inquiry, extended to all the branches 
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of a family, will fail to find another member simi- 
larly affected. 

Having found, then, that statistical proof of the 
existence of a family predisposition to Consumption 
has not yet been afforded, we will proceed to the con- 
sideration of our own. records, and see if they can 
throw any additional light on the subject. Before 
presenting them, however, we will remark that they 
cannot be compared with those last given and other 
similar ones, or taken as establishing the frequency of 
family taint in general. Our cases were all healthy 
lives, selected after medical examination, and one of 
the rules of this examination tended to exclude per- 
sons' with a decided family taint. Hence we should 
expect to find here a much smaller number of 
tainted families than among Consumptives in general. 
The value of our tables will consist in presenting 
a comparison of an equal number of two classes. 
Consumptives and Non-Consumptives, whose his- 
tories have been taken and recorded under simi- 
lar circumstances, so that even if the histories are 
not precisely accurate, the errors are the same in 
both sets of cases, except that, if it be established 
that Consumption is hereditary, the rule of selection 
above referred to would bear particularly upon the 
first class. 
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TABLE XXII. 

TABLE SHOWING THE FREQUENCY OF FAMILY TAINT 
AMONG CONSUMPTIVES AND NON-CONSUMPTIVES. 





Some Membeh 


OF Family 


Consumptive 
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g 
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Consumptives 


IO3I 


38 


40 


7 


16 


22 


71 


194 


837 


Non-Consumptives . 


IO3I 


18 


20 


2 


12 


5 


45 


102 


929 



In 2 cases among the Consumptives both parents 
were consumptive. They are entered under the col- 
umn of " father." 

TABLE XXIH. 

CONSOLIDATED FROM TABLE XXII. 





Parent Consumptive. 


in tn 

m 


Total with 
Family 
Taint. 




Father. 


Mother. 


Total. 


Consumptives 

Percentap^e 


45 
20 


56 

32 


lOI 

9-79 

52 

5-04 


93 
9.02 

5° 
4-85 


194 
18.81 


Non-Consumptives 


102 
10.89 
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These figures sustain the general opinion regarding 
the influence of hereditary and family predisposition 
in causing Consumption more fully than any hitherto 
published, and we consider them as affording positive 
proof of its correctness. We find that of an equal 
number of Consumptives and Non-Consumptives, 
similar in every respect, nearly twice as many of 
the former had consumptive blood-relations as of 
the latter ; or to speak more accurately, 1 8.8 1 per 
cent of the Consumptives, and only 10.89 P^^ c^'^t of 
the Non-Consumptives, had near relatives who had 
died of Consumption. The difference is too great 
and constant through all the subdivisions, and drawn 
from too large a series of cases, to be the result of 
chance, and we must consider it the expression of a 
law. 

Our table shows the number of Consumptives in 
each class of relations, but the numbers of each sepa- 
rately are too small for the deduction of laws. In 
Table XXIII. we have consolidated these subdivisions 
in two groups, showing, first, those having parents, 
and, second, those having brothers and sisters only, 
dying from Consumption. The proportion for each 
group is nearly equal in both classes, the number of 
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parents affected being only slightly greater than the 
number of brothers and sisters among both Consump- 
tives and Non-Consumptives. From this we would 
infer that there are other causes of family predisposi- 
tion equally powerful with hereditary influence. It 
does not come within the range of our inquiries to 
ascertain what these causes may be, but it is probable 
that they might arise from a common rearing and 
education. We may also conclude that in deciding 
the value of any life for insurance, the previous occur- 
rence of Consumption in any member of a family, 
whether parent, brother, or sister, is of equal import- 
ance 

In Table XXII. it will be seen that the number of 
consumptive mothers is greater than that of consump- 
tive fathers. The same fact has been observed by 
Dr. Williams and others, and from their observations 
the inference has been drawn '' that Consumption is 
more likely to be transmitted by a mother than a 
father." This is not sustained by our table, which 
shows a similar preponderance of consumptive moth- 
ers among both Consumptives and Non-Consump- 
tives, and perhaps the circumstance can be best 
explained by the observation of Dr. Walshe, " that the 
procreative power of phthisical males is below the 
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average, and the fecundity of phthisical females mate- 
rially above it."'"' 

For convenience of reference, a table from three 
authorities, showing the frequency of family taint, is 
here inserted. 

TABLE XXIV. 
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Mutual Life. 


1 03 1 


45 


56 


2 


71 


194 


837 


Dr. Williams 


1000 


43 


67 


10 


224 


344 


656 


Dr. Cotton.. 


1000 


112 


102 


27 


126 


367 


633 



We have thus been able to verify the general 
opinion of physicians, and to establish by statistical 
proof the existence of a family predisposition to 
Consumption. We have demonstrated that the occur- 
rence of the disease in one member of a family is a 
reason to suspect and fear its subsequent occurrence 
in another member, and that, in Life Insurance exami- 
nations, whenever an applicant states that a parent, 
brother, or sister has died of Consumption, it must 
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be judged a suspicious circumstance in estimating the 
probability of his own longevity. This opinion, how- 
ever, has been so often enforced, and is so firmly estab- 
lished as a rule of guidance in the selection of lives, 
that we will not dwell upon it farther, but will rather 
point out some other conclusions of equal importance, 
and which there is danger of overlooking. These are : 

1. That, as a general rule, it is useless to investigate 
family histories beyond the immediate family circle. 

2. That in a majority of instances no indication of 
family taint can be found within this circle ; in Life 
Insurance experience it was absent in 84 per cent, and 
in Dr. Williams' cases from private practice in 66 per 
cent. 

The following calculation will give an estimate erf 
the amount of the influence of family taint in the 
causation of Consumption. This estimate, however, 
is only approximative, as it is deduced from se- 
lected lives. Allowing the same rate for Consump- 
tive families in all our Non-Consumptive cases, 
as has been found in the 1031 selected cases, we 
would have for our total mortality experience : in 
the 5224 cases a family taint of Consumption 
in 649. Of these, 194, or 30 per cent, died of 
Consumption ; 455, or 70 per cent, died of other dis- 
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eases. Thirty per cent of those having Consumptive 
families have died of Consumption, against our general 
average of tv^^enty per cent of deaths from this disease. 
On the other hand, more than two thirds died of other 
diseases than Consumption. These figures all tend to 
the same result — namely : that hereditary or family 
taint is of only secondary importance in the causation 
of Consumption, being absent in the large majority of 
cases. 

The practical conclusions are, that in the selection 
of risks for Life Insurance, the existence of family taint 
is to be allowed a due but not an excessive value in 
forming a judgment ; that it must always be consid- 
ered an unfavorable element, but affords no sufficient 
ground for rejecting an otherwise good risk. This 
refers solely to cases where one member of a family 
has died of Consumption ; the danger will probably be 
much greater where two or more have been consump- 
tive, although our numbers arc too few to establish 
this point. On the other hand, the absence of such 
family taint does not improve the value of a life 
otherwise doubtful. 

It has been stated, and the statement has been 
supported by some statistics, that Consumption is 
developed at an earlier age among those having a 
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family predisposition than among those free from it. 
We have prepared the 'following table with refer- 
ence to this point : 

TABLE XXV. 

SHOWING THE PROPORTION OF CONSUMPTIVE CASES WITH 
FAMILY TAINT AT EACH DECENNIAL PERIOD OF LIFE. 



Age at Death. 



Total 

20 to 29 years. 

30 " 39 
40 " 49 

SO " 59 
60 " 69 
70 " 79 



Total Deaths 

from 

Consump 

tion. 



1031 
181 
401 
296 
113 
33 
7 



Number of 
Cases with 

Family 

Taint. 



194 

34 

' SI 
24 

7 



Percentage. 



18.81 
18.78 
18.95 
17.23 
21 .24 
21 .21 
28.59 



The proportion of those having family taint is 
nearly the same for all ages, the higher percentage 
at a late period of life probably arising from the small 
number of cases. Hence we would conclude, that 
family taint is of equal importance in estimating risk 
of life at all ages, and is not to be neglected be- 
cause an applicant has reached 40 or 50 years. 

A remark has been quoted to the effect that 
weakness in parents is a cause of Consumption in 
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offspring, and such an opinion has been supported 
by several medical authorities. This is a subject very 
difficult to investigate satisfactorily, and we have 
thought that the following table might be a contribu- 
tion to its study. It may be presumed that the con- 
stitutional strength of the parents would be shown by 
their longevity, the presence of any disease or debility 
causing premature death ; we have therefore prepared 
a table in which the Consumptives and Non-Consump- 
tives are compared on the basis of the longevity of 
their parents. 

TABLE XXVI. 

SHOWING THE NUMBER OF CASES AMONG CONSUMPTIVES 
AND NON-CONSUMPTIVES, IN WHICH THE PARENTS DIED 
UNDER OR OVER 50 YEARS OF AGE. 





Parents Dying at or Under 50 Years of 
Age. 




Both. 


One. 


Neither. 


Total. 


Consumptives 

Non-Consumptives. . 


43 
37 


234 
214 


3°7 
314 


584 
56s 



We find here the proportion of parents dying at 
an early age to be nearly the same for both classes, 
and these statistics fail to sustain the opinion above 
quoted. 
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PREVIOUS DISEASE-HEMOPTYSIS. 



In Life Insurance examinations, the medical history 
of an applicant is carefully investigated, in order to 
ascertain whether he may have suffered from any dis- 
ease, and if so, to judge whether it were of a nature to 
threaten a recurrence of similar attacks, whether it 
appeared as a precursor of some other form of disease, 
or whether it may have resulted in some permanent 
impairment of his constitution. Such histories are 
then entered upon the record for future reference. 
We have examined these records of our series 
of Consumptives and Non-Consumptives to see 
if there were any symptoms or diseases specially 
indicative of approaching Consumption. We have 
found no marked difference between the two groups 
of cases ; and the Consumptives have had only a very 
few more entries against them of previous respiratory 
disease, such as Cough, Asthma, Catarrh, Lung Disease, 
Pleurisy, and Bronchitis. To one other symptom we 
have devoted special attention : Haemoptysis, or spit- 
ting of blood. This is properly considered, and has 
often been demonstrated, to be one of the mpst certain 
indications of approaching Phthisis, and it is consid- 



8i 

ered by all Life Insurance Companies to be of such 
fatal omen as to exclude those who have once suffered 
from it, except under very special circumstances. We 
believe that they all refuse to admit any applicant who 
may have raised blood from his lungs within a period 
varying from five to ten years previous to his appli- 
cation, and even after this period he must give indica- 
tions of exceptionally sound health. 

We therefore give the following list of all the cases 
in our mortality experience in which there is any 
record of Hsemoptysis previous to insurance, and in 
it we include spitting of blood to any amount, and 
from any source whatever. 

TABLE XXVII. 

CASES OF HAEMOPTYSIS. 



Cause of Death. 


of Oc- 
rrence 
/ious to 
J ranee. 


Age at 
Insur- 




Quantity. 


Cause, Source, etc. 






ance. 








Consumption.. . . 




44 


4.6 








I year. 


35 


11.5 


Slight. 






I " 


39 


3.8 








I " 


30 


4-1 


" 


Over-exertion. 




2 years. 


39 


13-3 




R.R. accident. 




2 


36 


15.10 


11 






3 " 


■^2 


5-5 




From nose. 




5 " 


37 


1.08 
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CASES OF HEMOPTYSIS. — Continued. 



Cause of Death. 


Time of Oc- 
currence 
previous to 
Insurance. 


Age at 
Insur- 
ance. 


■SI 
"si 

H 


Quantity. 


Cause, Source, etc. 


Consumption 


6 years. 


43 


2.6 




Pneumonia. 






7 " 


37 


9-3 










8 " 


41 


8.1 










9 " 


37 


15-2 


Slight. 








10 


43 


6. II 


" 


Strain. 






lo " 


38 


II. II 










11 


43 


9-7 


" 


Severe exercise. 






12 


36 


1-5 








13 " 


36 
39 


2.2 

8.9 












41 


6-5 


Some. 


Throat. 








33 


3-5 


3 or 4 times. 


Unknown. 








32 


3-5 


3 times. 


Over-exertion. 


" 




29 


1. 10 




Violent exercise. 


Pneumonia 


12 


52 


19. 


Several times 




" 




15 '■ 


36 


9.10 


Slight. 




" 




15 " 


48 


4-4 


" 




** 




20 " 


34 


4-9 






■■ 




32 " 


51 
26 


12.9 
22.4 






" 




42 


4-5 


2 or 3 times. 


Jumping. 


Bronchitis 




36 


13-7 




After a fall 


Congestion of 












Lungs 


I year. 


35 


4.10 


Twice. 




Typhoid Fever. . 


6 years. 


30 
40 


•4 
5. II 


Slight. 




Yellow Fever. . . . 




29 


9-3 


Some. 




" " 


3 " 


32 


I. II 






Dysentery 




35 


4.8 


Slight. 




** 


8 " 


29 


II. 4 






Cholera 


12 


37 


12. 






Erysipelas 




42 


•9 


" 


Not from lungs. 


Small-Pox 




28 


5-1 


Twice. 


Typhoid Fever 
and Pneumonia. 
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CASES OF HEMOPTYSIS. — Continued. 



Cause of Death. 


Time of Oc- 
currence 
previous to 
Insurance. 


Age at 
Insur- 
ance. 


|1 
= " J. 

"is 


Quantity. 


Cause, Source, etc. 


Disease of Stom- 












ach and Bowels 


lo years. 


3S 


22.4 






Inflammation of 












Bowels 


12 " 


27 


16. 1 






Inflammation of 












Bowels 


i6 " 


50 


17.8 






Inflammation of 






* 






Bowels 




34 


17-3 






Inflammation of 












Bowels 




36 


21.6 






Ulceration of 












Bowels 




37 


25.10 






Bright's Disease. 


in boyhood 


31 


10.2 






" " 


9 years. 


40 


3.6 






Apoplexy 


15 " 


50 


2.6 






" 


20 


43 


3- 






" 




47 


5-9 


Slight. 


Acute bronchitis 


Insanity 




30 


IS. 2 






Inflammation of 












Brain 




36 


.8 






Congestion of 




Brain 




43 


I. 






Congestion of 












Brain 




54 


1-7 






Softening of 












Brain 




40 
46 


10.3 
20. 






Disease of Brain. 








DroDSv 


few weeks 


49 
30 


12.10 


it 




*^*w^-j_j .......... 

Casualty 


10 years. 


5-4 




Throat. 


" 


12 " 


42 


15- 


<t 




•• 


i6 ■' 


24 


2.4 


'• 




" 


29 " 


42 


1-4 




ti 


Debility from Old 




47 








Age 


lO 


26.00 
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These figures do not show the absolute value of 
Haemoptysis as a sign of a consumptive tendency, or 
the frequency with which it is followed by that dis- 
ease. Our cases are all selected ones, in which, not- 
withstanding the occurrence of hemorrhage, the risk 
of Consumption was considered small. There are 
only 63 out of a total of 5224 deaths in which there is 
any record of Haemoptysis ; of these, 22 died of Con- 
sumption and 41 of miscellaneous diseases. The gen- 
eral ratio of the Consumption mortality was 19.74 per 
cent, while in these cases it is 34.92 percent, or nearly 
double. The present rule of the Company is to reject 
any applicant who may have spit blood within seven 
years previous to the examination. Of the total 
63 cases of Haemoptysis, the date of its occurrence 
is stated in 39, in 13 cases the date of hemorrhage was 
within seven years, in 22 cases within ten years. Of 
those occurring within seven years, 9, or 69.23 percent, 
died of Consumption; of those occurring within 
ten years, 13, or 58.18 per cent; while in those 
cases in which the date of hemorrhage was more 
than ten years before insurance, only 18.75 P^r cent 
died of Consumption. This shows conclusively not 
only the propriety of the present rule, but also the 
advisability of the extension of the limit to ten years, 
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and its invariable enforcement. A few good risks 
might be rejected, but tlie Company would be saved 
from considerable loss. In less than half the cases, 
the supposed source or cause of hemorrhage is given, 
and in the majority of these it was reported as slight, as 
coming from the throat and nose, or as the result of an 
injury or excessive exertion. These explanations are 
mostly given in the consumptive cases, and our expe- 
rience shows that statements indicating the cause of 
the hemorrhage are usually untrustworthy, as patients 
always, and physicians sometimes, are apt to delude 
themselves with the most hopeful views. 

The cases are too few to determine certainly 
whether hemorrhage is a more important symptom 
when occurring at one period of life than at another. 
It would appear, however, that Haemoptysis during 
childhood is not an indication of a consumptive taint, 
for of the five cases in which it occurred before the 
age of fifteen years, none died subsequently of Con- 
sumption. 

We have now completed the examination of the 
record of the deaths from Consumption experienced 
by this Company. We have tabulated them in various 
forms to show clearly the facts of our experience con- 
cerning the nature of the disease, and to obtain infor- 
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mation useful for our future guidance. There are 
many other interesting and important points, especially 
in relation to the causation and prevention of Con- 
sumption, which we have not touched upon, as they 
do not come within the scope of our sources of infor- 
mation, and must therefore be left to the practising 
physician and sanitarian. 

In conclusion, we will give a brief synopsis of our 
statements and conclusions. 

I St. Consumption is an extremely common dis- 
ease in all parts of the world, causing from lo to 15 
per cent of the total mortality, and destroying annually 
about 35 in every io,oco adult inhabitants. In New 
York City, nearly one third of all the deaths occurring 
among adult males are caused by this disease. 

2d. In the experience of the Mutual Life, the pro- 
portion has been 19.74 per cent of the total mortality, 
and 19 per 10,000 lives annually. 

3d. Consumption prevails with nearly equal fre- 
quency at all ages between 20 and 60 years, and 
according to American statistics, with increasing 
frequency above that age. 

4th. In Life Insurance experience this law of 
equal prevalence between 20 and 60 years does 
not hold good. The disease is frequent at all 
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ages, but has a maximum at about 21 years, then 
diminishes up to the age of 60, and after this 
increases. The difference between the mortahty in 
the general population and among assured lives is 
accounted for by the more ready detection of con- 
sumptive risks after middle age than in youth. 

5th. There is little difference in its prevalence in 
different sections of the United States, as experienced 
by the Mutual Life. 

6th. There are few deaths from Consumption with- 
in the first year of insurance ; the number increases 
regularly to the fourth year, after which it remains 
nearly uniform during all subsequent periods. 

7th. Our records show nothing important with 
regard to the influence of occupation. 

8th. The average weight of Consumptives is con- 
siderably below that of non-consumptive persons. 
Hence a light weight must be regarded as a suspicious 
circumstance in estimating the value of a life for insur- 
ance. 

9th. The existence of an hereditary tendency to 
Consumption has been generally asserted and believed, 
but has not been proved. Our statistics afford this 
needed proof. It occurs, however, only in a minority 
of cases, and its presence or absence should not be 



allowed undue weight in deciding upon the value of 
a life. 

loth. Haemoptysis is the most valuable sign of the 
consumptive diathesis, and whatever its reported 
cause and source may be, it should never be disregard- 
ed, and no person should be considered a safe risk 
for Life Insurance until ten years have passed since its 
occurrence. 
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ZYMOTIC DISEASES. 



Zymotic diseases have been defined as " diseases 
which are either epidemic, endemic, or communicable, 
induced by some specific body, or by the want or by 
the bad quahty of the food." 

This group of zymotic diseases is of special interest 
to sanitarians, for the reason that their causes are, to 
a very considerable extent, under our control, and by 
hygienic means may be prevented or diminished in fre- 
quency. The causes that produce them are generally 
outside the individual, and diffused through the com- 
munity or locality. 

These diseases are also of special interest to Life 
Insurance Companies, for the reason that many of 
the heaviest losses come by their means, as they 
attack the young in the full vigor of life. Insur- 
ance Companies deal with the individuals, and, after 
selecting healthy lives, have comparatively little influ- 
ence in warding off" causes of disease, accidetn, and 
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death. They have no means of control over the 
hygienic condition of a community. They can guard 
against these diseases in a few cases only, by avoid- 
ing risks in unhealthy localities — as yellow-fever dis- 
tricts, or by requiring means of prevention — as vac- 
cination. The first and principal precaution on the 
part of Insurance Companies is the selection of per- 
sons of sound body and constitution, and the rejec- 
tion of all sickly, delicate, or diseased persons. But 
the healthiest bodies and soundest constitutions are 
susceptible to the poisonous causes of zymotic dis- 
eases, and although all are not equally susceptible, yet 
we have no means of ascertaining such difference, 
and therefore the individual whom we have selected 
as a specimen of health and prospective longevity 
may, within a few weeks thereafter, be stricken down 
with typhoid fever or cholera. 

We have constructed the following tables to illus- 
trate the subject. In Table I. is given the mortality 
from the principal zymotic diseases in New York 
City, and in the experience of the Mutual Life, with 
the proportion of deaths in 100,000 lives. In Table II., 
the deaths from all zymotic diseases in the same classes, 
divided according to the age, is given. The mortality 
of New York City, as given in these and subsequent 
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tables, is the mean of five years, calculated by the 
method described in the Report on Consumption. Of 
course considerable allowance must be made in draw- 
ing any conclusions from these comparisons, on account 
of obvious distinctions between the two classes of 
cases. The city population is made up largely of the 
laboring and improvident classes, and covers only a 
small area of territory. The Mutual Life risks repre- 
sent a higher social class, and also the residents of other 
cities and of rural districts, in which the causes of dis- 
ease differ from those in New York. For instance, 
yellow fever is almost unknown in New York, conse- 
quently the mortality from it is very small. So, too, 
the cause of malarial diseases exists in greater intensity 
in rural distincts. On the other hand, there was an 
epidemic of relapsing fever in New York for a year 
or two, which, however, caused no deaths in the Mu- 
tual Life. Typhus fever was also more prevalent here. 
Allowance must also be made for the date at which 
the deaths occurred. The Mutual Life experience is 
drawn from a period of thirty years ; the New York 
experience from five only ; and in the former we had 
several Cholera epidemics, in the latter none. Not- 
withstanding all these differences, the two may be 
usefully compared, though we regret that there are no 
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accurate mortality statistics for the whole country, to 
represent the causes of death for the entire population. 

TABLE I. 

SHOWING THE NUMBER OF UEATHS FROM ZYMOTIC DIS- 
EASES, AND THE rROPORTION OCCURRING ANNUALLY 
IN NEW YORK CITY AND IN THE MUTUAL LIFE. 



Diseases. 



Total Zymotic 

Cholera 

Yellow Fever 

Typhoid Fever 

Malarial Fever 

Scarlatina and Diphtheria 

Erysipelas 

Small-pox 

Typhus Fever 

Relapsing Fever 

Cerebro-spinal Fever . . . 

Dysentery 

Diarrhoea ■ 

Alcoholism 

Miscellaneous 



Number of Deaths. 



New York 
City. 



864 

3 
I 

13s 
54 
12 

3° 
119 

49 

20 

17 

77 

91 

169 

87 



Mutual 
Life. 



951 
67 

27 

305 

113 

21 

79 
38 
3° 

23 
81 

52 
31 
84 



Annual Proportion 
IN 100,000 Lives. 



New York 
Cit)-. 



346 
I 

54 
22 

5 
12 

48 

20 

8 

7 
31 
36 
68 

34 



Mutual 
Life. 



171 
12 

5 

SS 
20 

4 

14 

7 

5 

4 

15 

9 

6 

IS 
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TABLE II. 

SHOWING THE ANNUAL MORTALITY FROM ZYMOTIC DIS- 
EASES AMONG 100,000 MALE LIVES AT EACH DECEN- 
NIAL PERIOD OF LIFE IN NEW YORK CITY AND IN THE 
MUTUAL LIFE. 



Age. 



20 to 29 years.. , 

3° "39 " • • . 

40 "49 " . . . 

SO "59 " ■•• 
60 "69 " . . . 
70 and upwards 



Number 
OF Lives. 



100,000 
100,000 
100,000 
100,000 
100,000 
100,000 



Number of Deaths 
Annually. 



New York 
City. 



310 

283 
295 
433 
678 

^336 



Mutual 
Life. 



166 
149 
162 
211 
292 
603 



It is here seen that the mortality in the Mutual 
Life has been only half that of the general city popu- 
lation, and that this proportion exists at all periods of 
life. This great difference would appear to be more 
than can be accounted for solely by reason of the med- 
ical selection of applicants for insurance. It partly 
depends upon the differences between the two classes 
of lives, as may be seen by noting in what diseases the 
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city mortality is equal to, greater or less than, that 
among the insured. The Mutual Life experience shows 
a higher rate of mortality from cholera and yellow 
fever only. The explanation of this is, that our ex- 
perience includes epidemics of these diseases from 
which New York City was free during the years for 
which the statistics are drawn. The rate of mortality 
is about equal for both from typhoid and malarial 
fevers, erysipelas, scarlatina, and diphtheria, although 
we should have expected to find less mortality from 
malarial fevers among the city population. 

The mortality is greater in New York from small- 
pox, typhus, relapsing, and cerebro-spinal fevers, 
dysentery, diarrhoea, and alcoholism. This diflFer- 
ence can be partially explained. The high mor- 
tality from small-pox arises from the presence of an 
epidemic in New York during some of the years 
included in our statistics. The same epidemic pre- 
vailed also among the insured, but this insurance 
experience runs over a longer period and more years 
without an epidemic, consequently the percentage on 
the total mortality is less ; this partially accounts for 
the difference, but still more important is the protec- 
tion of vaccination, which is generally required among 
the insured. The epidemic of relapsing fever was of 
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short duration, and confined almost entirely to New 
York City. Typhus Fever also is more prevalent 
here than in other sections of the country. Diar- 
rhoea is a frequent cause of death in old age, and the 
percentage of aged persons is much greater in the city 
population than in the Insurance Company. The 
greatest difference between the mortality of the two 
classes is from Alcoholism. In the city population 
there are annually 68 deaths in 100,000 lives, while 
in the Mutual Life there are only 6. This is one of 
the few zymotic diseases in which selection ought 
to be of most value, and it is proved by the com- 
parison to have actually been so. It differs from 
most of the others, and resembles the constitutional 
class, in being chronic in its nature, and the habitual 
use of alcoholic drinks can generally be detected by 
medical examination and inquiry into the habits of an 
applicant. 

For the same reasons, the mortality from zymotic 
diseases may be expected to be as high during the 
first years after insurance as at any subsequent period. 
It has been seen in our Preliminary Report by Litho- 
graphic Table XVI., that the comparative mortality 
from this class of diseases is very high during the 
earlier years of insurance. The following table gives 
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the number of deaths in proportion to the number of 
lives exposed : 

TABLE III. 

SHOWING THE NUMBER OF DEATHS FROM ZYMOTIC DIS- 
EASES IN PROPORTION TO THE NUMBER OF LIVES, AT 
DIFFERENT PERIODS OF INSURANCE. 



Duration of Insura;;ce. 



I St year 

id " 

3d to 5th year.. 
6th « loth " .. 
Above lo years 



Number of Lives. 



100,000 
100,000 
100,000 
lOOjOOO 

100,000 



Number of 
Deaths. 



190 
218 
162 

214 



We find here a slight difference in the proportion 
of deaths for diflferent periods of insurance, but there 
is no regularity in the increase and decrease. The 
mortality is about equal for all periods, being as high 
in the first and second years of insurance as at any 
subsequent period. Hence we find that our arguments 
are verified by these tables, and that, with a few excep- 
tions, the medical examination of applicants has little 
influence in protecting the Company from a high mor- 
tality by zymotic diseases. 

We will now proceed to examine the individual 
diseases as causes of mortality. 
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SMALL-POX. 



There have been 38 deaths from Small-pox, the 
large majority of which have occurred since 1870, as 
shown in Table I., Preliminary Report. Occasional 
cases have occurred at intervals of one or two years, 
but it is only during the last epidemic that the pro- 
portion was at all large. This is shown by the follow- 
ing table : 

TABLE IV. 

SHOWING THE DATE OF OCCURRENCE OF DEATHS FROM 

SMALL-rOX. 



Year. 


Deaths. 


Year. 


Deaths. 


Year. 


Deaths. 


1853 


2 


1862 


3 


1868 


2 


1856 


I 


1864 


I 


1871 


6 


i860 


I 


1866 


3 


1872 


12 


1861 


I 


1867 


I 


1873 


5 



We find thus occasional cases and signs of epi- 
demics in some years, and then intervals of one or two 
years with no deaths from Small-pox. In all from 
1853 to 1870 there were 15 deaths, when, in 1871, 
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a severe epidemic, extending gradually through all 
sections of the country, and showing its presence for 
three years, occurred, and occasioned 23 deaths. 

The number of cases is too small for any reliable 
deduction with regard to age ; but, as they stand, they 
show the highest proportional mortality, compared 
with the table of mortality from all causes between the 
ages of 30 and 50 years. Twenty-six were natives of 
the United States, and 12 were of foreign birth, 
showing an excess of foreigners ; while when these 
cases are still further analyzed, we find of the 1 2 for- 
eigners 8 were Germans. Compared with the mor- 
tality from all causes, we have for natives of Germany : 
mortality from all causes, 9.6 per cent ; mortality 
from Small-pox, 2 I.I percent. Dr. Oldendorff states 
that the mortality from Small-pox among the German 
Insurance Companies in 1871 was nearly 10 per cent 
of the total mortality; while, with us, in 1872, the 
most fatal year in our experience, the Small-pox mor- 
tality was only 2.3 per cent. This would seem to 
show either a neglect of vaccination or a special sus- 
ceptibility to the disease among the Germans. 

The actual losses from Small-pox may appear small, 
.being only 38 out of a total of 5224 deaths, or .73 
per cent, yet even this small proportion might be 
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almost entirely done away with, if the Company should 
require a vaccination at the time of insurance, or 
evidence of its effectual performance within a short 
time previous thereto. Small-pox might and should 
be banished from all intelligent communities. 



MEASLES. 



There has been one single death from Measles. 
The case was that of a teacher, born and living in 
Charleston, S. C, aged 35 years, and who had been 
insured for 2 years. The record states that the disease 
was of a very severe form. 



SCARLET FEVER. 



This has been the cause of 10 deaths, in 3 of 
which the disease was complicated with pneumonia, 
diarrhoea, and diphtheria, respectively. The ages at 
death were as follows: 20 to 29 years, 2 cases; 30 
to 39 years, 6 cases ; 40 to 49 years, i case ; 50 years, 
I case. Only 4 were natives of the United States ; 
of the rest 4 were born in England and 2 in Germany. 
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DIPHTHERIA. 

There have been 8 deaths reported from Diph- 
theria, and 3 from MaUgnant Sore Throat. The first 
death from Diphtheria occurred in i860, although 
I was reported from Mahgnant Sore Throat in 1852. 
The deaths took place at all ages, and in different 
sections of the country. 



TYPHUS AND TYPHOID FEVERS. 



There have been 30 deaths reported from Typhus 
and 305 from Typhoid Fever. In our Preliminary 
Report we consolidated the figures of the two diseases 
and analyzed the total number. The differential diag- 
nosis, as given in the death certificate, cannot be de- 
pended upon, and it is most probable that the Typhus 
Fever was generally Typhoid. The cases do not 
denote the existence of any epidemic of T^'phus, but 
were scattered sporadically through years and sections 
of the country, and in all respects follow the statistics 
of Typhoid. 
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In our previous report we analyzed the statistics of 
these fevers in their various relations, and now have 
little to add to our deductions. We then found that 
the proportion of the mortality from Typhoid Fever to 
that from all causes was much the greatest at an early 
age of life, from 20 to 29 years, and diminished rapid- 
ly with each advancing decade. This might occur 
either from an actual diminution of deaths from Ty- 
phoid Fever, or from an increase of deaths from other 
causes, the number of Typhoid cases remaining the 
same. We have therefore compiled the following 
table, showing the number of deaths for each age in 
proportion to the number living, both in the expe- 
rience of the Mutual Life, and among the male 
population of New York City : 
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TABLE V. 

SHOWING THE ANNUAL MORTALITY FROM TYPHOID FEVER 
AMONG 100,000 MALE LIVES, AT EACH DECENNIAL 
PERIOD OF LIFE, IN NEW YORK CITY, AND IN' THE 
MUTUAL LIFE. 



Age. 



20 to 29 years. . . 
30 "39 " • • • 
40 "49 " ■ ■ ■ 
5° "59 " • • • 
60 "69 " . . . 
70 and upwards 



Number 
OF Lives. 



100,000 
100,000 
100,000 
100,000 
100,000 
100,000 



Number of Deaths 
Annually, 



New York 
City. 



99 
59 
51 
75 
100 
128 



Mutual 
Life. 



87 
52 
54 
58 
104 
86 



This table shows : first, that there have been fewer 
deaths in proportion to the numbers exposed in the 
Mutual Life than in the population of New York 
City ; second, that the number of deaths is not great- 
est in youth, diminishing with advancing years. The 
two series of figures for the Mutual Life and New 
York City agree in showing a mortality high for the 
period between 20 and 30 years, then diminishing from 



30 to 60, and after this time again increasing to a 
maximum. It must be remembered that these figures 
do not show the age at which the disease is most prev- 
alent? but only the age at which most deaths occur. 
Other observations have established the history of the 
disease, and the frequency of its occurrence in pro- 
portion to the early age of the persons exposed to it ; 
but, on the other hand, if the disease is least frequent 
at an advanced age, it is most fatal at that period of 
life, and it is probably this increased fatality that gives 
the large mortality after 60 years. 

In our previous report we gave the mortality from 
Typhoid Fever in proportion to the total mortality at 
different periods of insurance. In the first year of in- 
surance the proportion was 11.80 per cent, in the 
second year 10.63 per cent, after which it rapidly 
diminished, until after 10 years' insurance we found 
the proportion to be only 3.24 per cent. We will 
now give a table in which the deaths are calculated 
in proportion to the lives annually exposed. 
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TABLE VI. 

SHOWING THE NUMBER OF DEATHS FROM TYPHOID FEVER 
IN PROPORTION TO THE NUMBER OF LIVES, AT DIFFER- 
ENT PERIODS OF INSURANCE. 



Duration of Insurance. 



I St year 

2d " 

3d to 5th year.. 
6th " loth " . . 
Above 10 years 



Number of Lives. 



100,000 
100,000 
100,000 
100,000 
100,000 



Number of 
Deaths. 



75 
83 
58 
67 

55 



From this table it would appear that the mortality 
is nearly equal at all periods of insurance, with only a 
slight diminution after 10 years' insurance, and there- 
fore that the lessened proportion shown by our former 
table was due, not so much to an actual diminution of 
deaths, as to an increase of other causes of mortality. 
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ERYSIPELAS. 

This has been the cause of 79 deaths. The num- 
ber is larger than we should have expected to find 
among selected lives, the mortality being almost ex- 
actly the same as that of the population of New York 
City. Erysipelas, although a frequent disease, rarely 
causes death, except among the aged or infirm, and 
we are unable to account for so many deaths (49) in 
insured persons under 50 years of age. According to 
the tables given in our previous report, it prevailed 
equally among all nationalities, and in all sections of 
the country. 

CEREBRO-SPINAL FEVER. 



This disease, under the names of Cerebro-spinal 
Meningitis, Cerebro-spinal Fever, Spotted Fever, has 
been the cause of 23 deaths. It has prevailed epi- 
demically in recent years only, and was most fatal in 
1872 and 1873, there having been 6 deaths in the 
former and 12 in the latter year. One death was 
reported from " Spotted Fever " in Pennsylvania in 
1863, I in New York in 1864,1 in Maine in 1867, 
and I in Vermont in 1871. In 1872 there were 4 
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deaths in New York, i in Pennsylvania, and i in 
Missouri. In 1873 there were no deaths in New 
York, and the majority were in the Western and 
Northwestern States. This shows a prevalence of 
the epidemic in different sections of the country in 
different years. The disease occurred equally at all 
times of life and among all nationalities. 

Yellow Fever caused 27 deaths, almost all of 
which occurred in the Southern seaport cities, or in 
cities on the Mississippi River— New Orleans, Vicks- 
burg, and Memphis. The dates and localities have 
been as follows : 

TABLE VII. 

SHOWING THE DATES AND PLACES OF OCCURRENCE OF 
DEATHS FROM YELLOW FEVER. 



Date. 


Number 
OF Deaths. 


Locality. 


1848 


3 


New Orleans, Galveston, Vera Cruz. 


1849 


I 


Vera Cruz. 


1851 


I 


At Sea. 


1854 


5 


Vicksburg, Louisiana, Alabama. 


1855 


6 


Savannah, Charleston, Texas. 


1856 


2 


New Orleans, Memphis. 


1864 


2 


Vicinity of New York. 


1868 


3 


Maine, San Francisco, New Orleans 


1873 


4 


Memphis and vicinity. 
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Of those dying in Southern cities, several were 
natives, but the majority Mrere born in the North, 
though resident in these cities at the time of, and pre- 
vious to, insurance. Five were persons in the naval 
or merchant marine service, and two had business 
relations with commerce — one as a custom-house 
officer, and one as a shipbroker. The only deaths at 
the North were of seafaring men, and the shipbroker 
mentioned above. One of the victims is reported to 
have had Yellow Fever previous to insurance. The 
deaths generally occurred at a comparatively early age 
and at an early period of insurance, there being none 
over 56 years of age or insured for 10 years. 



MALARIAL FEVERS. 



There have been 113 deaths reported from Inter- 
mittent, Remittent, and Congestive Fevers. Of the 
latter, several were marked " Congestive Chill " — an 
indefinite term. We have nothing to add to our 
remarks and tables in the Preliminary Report, which 
we may summarize by repeating that these fevers pre- 
vailed at all ages and periods of insurance, standing 
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high among the causes of mortality during the first 
two years after insurance. They occurred among all 
nationalities and in all sections of the country, least in 
the New England States, and most in the West from 
Ohio to Kansas. 



OTHER FEVERS. 

One death was reported from "Typho-Malarial 
Fever," and i from Camp Fever 

There have been 27 deaths reported as caused by 
" Fever " solely, or by a fever of an indefinite type, as 
" Adynamic," " Nervous," etc. These cases admit of 
no analysis or classification, on account of their want 
of definiteness. 



INFLUENZA. 



One death was caused by Epidemic Influenza. 
The case was that of a merchant residing in New 
York City, 53 years of age, insured over 25 years, who 
died in the year 1869. 
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DIARRHGEAL DISEASES. 



Dysentery, Diarrhoea, Cholera Morbus, and Chol- 
era approach one another closely, and often there is no 
distinct line of separation in either the popular or 
professional nomenclature. Cholera proper, however, 
is usually sufficiently defined as a malignant epidemic 
form of disease, though occasionally cases of Cholera 
Morbus are confused with it. 



DYSENTERY. 



There have been 8i deaths from Dysentery. As 
shown in our Preliminary Report, it occurred equally 
at all ages and all periods of insurance, and among all 
nationalities, except that there were few cases among 
the Germans. It has been most prevalent in the 
Western and Northwestern States, and least in the 
Middle States. There were proportionally more 
deaths in the Eastern States, especially in Con- 
necticut, than in the Middle States. The only time 
and place in which it was especially fatal, so as to 
approach the character of an epidemic, was in 1849 
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and 1850, among the immigrants to California. In 
1849 there were 10 deaths, 6 of which occurred in 
California, and 2 on the voyage between California 
and Panama; in 1850 another death occurred in Cali- 
fornia. There has been no special prevalence of the 
disease in that State since 1850. The States in which 
it has been proportionally most frequent were Con- 
necticut, Wisconsin, -Kentucky, and Missouri. 



DIARRHCEA. 



There have been 52 deaths from Diarrhoea. 
Eighteen were reported as " Chronic Diarrhoea," and 
others apparently belonged to the same form, judging 
from the duration of the sickness. There have been 
a comparatively small number of cases among the 
young, and a very large mortality at advanced age, 
the number of deaths increasing directly with the age. 
It has been nearly equal among all nationalities, but, 
geographically considered, much more frequent in the 
Southern States than in other sections. A few of the 
cases occurred among those serving in the army dur- 
ing the late war, and exposed to the influence of 
Southern climate, combined with camp life and diet. 
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CHOLERA MORBUS. 



Twenty-two deaths have been reported from 
Cholera Morbus. There were no cases in persons 
under 40 years of age. Half were natives of the 
United States and half foreigners — an excess of the 
latter amounting to double their proportion of the 
total mortality. There was i case only in the East- 
ern States, 7 in New York, 3 in Pennsylvania, and 
none in the Southern States. Other sections of 
the country afforded an occasional case. The greatest 
mortality did not occur in the same years as epidemic 
Cholera, but during the absence of this disease. 



CHOLERA. 



There have been 67 deaths from Cholera. We 
have shown in our previous report that it occurred 
equally at all ages, among all nationalities, and at all 
periods of insurance. 

We shall now give a history of the epidemics as 
indicated by our death reports. 
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In 1848 there were 4 deaths: 2 in New Orleans, i 
in Panama, and i in Pennsylvania. 

In 1 849, there were 1 1 cases scattered through 
different sections of the country — New York City, 
Virginia, Ohio, Michigan, Missouri, and Texas. 

In 1850 there were 8 cases: i in Illinois, 2 in 
Ohio, I in Panama, and 4 in California. 

In 1852 there were 6 cases: 2 in Ohio and 
Illinois each, and i in California and i in New York. 

In 1854 there was again a more extensive and 
severe epidemic, causing 10 deaths, 5 in New York, 
and the others scattered as follows: i each in New 
Jersey, Maryland, Tennessee, Missouri, and Canada. 

In 1855 there were 3 deaths: in Ohio, Missouri, 
and Louisiana. After this time there were no cases of 
Cholera for 1 1 years. 

In 1866 the disease again became epidemic,- and 
caused 16 deaths: 7 in New York, i in New Jersey, 
4 in Pennsylvania, i in Cincinnati, 2 in Chicago, and 
I in Iowa. 

In 1867 there were 3 deaths: in Iowa, Missouri, 
and Maine, respectively. 

In 1868 and 1869, i death each year in Massachu- 
setts. 

In 1 871 there was i death in Virginia. 
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In 1873 there were 2 deaths in Missouri and 
Tennessee. 

An examination of these dates and figures will 
show the existence and influence of the three principal 
epidemics which have visited the United States. 
First, that of 1849 ^^^ i850> extending over all por- 
tions of the country. Second, that of 1854 and 1855, 
prevailing in the first year chiefly in New York and 
its vicinity, and in the second year in the Mississippi 
Valley. Third, that of 1866, in the Middle and West- 
ern States. The years mentioned are those of the 
chief severity of the disease, although there were a few 
cases in the succeeding years. 



CARBUNCLE. 



Thirteen deaths have been reported from Car- 
buncle. It is a comparatively rare disease before 
middle life, and seldom fatal, except in constitutions 
impaired by age or disease. In our experience, the 
youngest was in a person aged 39 years, and insured 
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only 6 months. The total number of deaths appears 
small, but it is larger than we should have expected to 
find among selected lives. 



PYEMIA. 



There have been 1 1 deaths reported by Pyaemia, 
but the death certificates are, not fiill enough to admit 
of any useful analysis. 



ALCOHOLISM. 



Thirty-one deaths have been attributed directly to 
the use of Alcohol, the cause of death being stated 
either as " Delirium Tremens" or " Intemperance." In 
addition, one person committed suicide while suffering 
from Delirium Tremens, which case is included with 
the suicidal deaths. 
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A majority of these cases occurred under 40 years 
of age, 90 per cent under 50 years, and none after 
sixty years, showing that the excessive use of alcohol 
as a habit is acquired at an early age, and that no 
constitution can long withstand its destructive in- 
fluence. 

An extremely large propoition, 6 of the 31, or 
nearly 20 per cent, died within the first year of 
insurance, indicating that the applicants had probably 
concealed their habits of life by false statements to the 
medical examiner. A slight proportional excess oc- 
curred among foreigners, especially the English and 
Irish, although the native element is large. The 
smallest number of deaths occurred in the New Eng- 
land States, and the largest in the West. 

These figures represent only the deaths resulting 
from the use of alcoholic drinks as a sole cause, and 
they are of little importance in comparison with the 
more numerous cases, where life has been indirectly 
shortened — those in which chronic diseases of various 
organs and tissues have been produced, or a thus debili- 
tated constitution has given way before acute disease. 
These acute diseases — pneumonia, meningitis, injuries 
or the pathological conditions of certain organs, as the 
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liver, kidneys, etc. — are stated on the certificates of 
pliysicians and friends to be the causes of death, while 
the real cause, the habit of body induced by the indul- 
gence in alcoholic liquors, is, out of charity to the 
family of the deceased, withheld. 

These cases are known to be numerous, and are 
fully appreciated by all Insurance Companies, but un- 
fortunately we have no way of investigating them 
statistically from this Company's mortality records. 



OTHER DISEASES. 



There have been 3 deaths from Purpura Hsemor- 
rhagica at the ages of 2)7 < 47. and 52. The records 
give no particulars of interest. 

One death from Malignant Pustule has been re- 
ported. The case was that of a broker in New York 
City, aged 2 7 years, and in the third year of insurance, 
who died after an illness of three days. 

There was also i death reported from Glanders, * 
in a produce-dealer, 42 years of age, living in Maine, 
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who is said to have contracted the disease from a 
horse. 

There was also i death reported to have been 
caused by Goitre, but the cause of death was really 
doubtful. The patient, aged 55 years, insured i6i 
years, had had a goitre for many years, but for a short 
time had become very much debilitated, and died 
suddenly. No post-mortem was made. 



CONSTITUTIONAL DISEASES. 



Constitutional Diseases are those depending 
upon some general taint of the blood or body. They 
differ from zymotic diseases in that they are individual, 
and not epidemic, that they do not proceed from a 
specific poison, and that they are usually chronic in 
their form. They show their constitutional nature 
by affecting several organs of the body, and by a ten- 
dency to recur. The exact nature of the taint is in no 
case known. It may be inherited, or may be acquired 
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subsequent to birth by circumstances affecting the 
habits of hfe of the individual. The most important 
of the class are the tubercular diseases, the chief of 
which, Consumption, we have already discussed. The 
other diseases are Cancer, Rheumatism, Gout, Anaemia, 
Gangrene, and Dropsy. 



MISCELLANEOUS DISEASES. 



In addition to Consumption, which we have 
already described. Marasmus and Consumption of the 
Bowels, Lumbar and Psoas Abscess, Hip-Joint Dis- 
ease, Tubercular Meningitis, and Scrofula, causing in 
all 30 deaths, make up this group. 

There have been 1 1 deaths recorded from Maras- 
mus, and 6 from " Consumption of the Bowels." We 
unite these cases, although the term Marasmus is 
often applied indefinitely to cases in which there is a 
wasting away for want of proper assimilation and 
digestion, whether the cause be tubercular or some 
other form of disease. The cases have occurred at all 
ages, as follows : Between 20 and 29, 2 ; 30 and 39, 4 ; 
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40 and 49, 3 ; 50 and 59, 5 ; 60 and 69, i ; 70 and 79, 2. 
The cases recorded as Consumption of the Bowels 
have been chiefly at the earlier, and those of Marasmus 
at the later periods of life. 

There have been 4 cases of Lumbar and i of 
Psoas Abscess, and 2 of Hip-Joint Disease. They 
were all, except i, under 40 years of age: between 
20 and 29, 2 cases ; 30 and 39, 4 ; 50 and 59, i case. 

One death is reported from Tubercular Meningitis. 

There have been 5 deaths from Scrofula, the local 
manifestation of the disease not being mentioned. 
The ages of death were as follows: 28, 29, 41, 50, 
and 56, 



CANCER. 



There have been 91 deaths caused by Cancer. 
We are unable to give a table of the different organs 
affected, because in the majority of cases the certificate 
of death is indefinite in this respect. In our Pre- 
liminary Report we gave an analysis of the more 
important facts in relation to this disease, and we can 
now only corroborate our previous statements. We 
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found that it was most frequent in proportion to the 
advance of age and to the duration of the insurance, 
although there were several deaths soon after insur- 
ance had been effected. The following tables show 
the number of deaths in proportion to the number of 
lives exposed : 

TABLE VIII, 

SHOWING THE PERCENTAGE OF DEATHS FROM CANCER ON 
THE MORTALITY FROM ALL CAUSES, AND THE ANNUAL 
MORTALITY IN 100,000 LIVES AT EACH DECENNIAL 
PERIOD OF LIFE, IN NEW YORK CITY, AND IN THE 
MUTUAL LIFE. 



Age in Decennial Periods. 


Pekcentage on 
Total Mortality. 


Annual Mortality 
i.\ 100,000 Lives. 


New York 
City. 


Mutual 
Life. 


New York 
City. 


Mutual 
Life. 


20 to 29 years 

30 " 39 " 

4.0 " 40 " 


■31 

.68 

1-7S 
3.01 

2.84 
1. 61 


•41 
.98 

I-I3 
3 -45 
3-33 

I-S7 


3 
13 

40 

105 

, 167 

231 


3 

7 

9 

45 

89 

86 


Co " qo '* 


60 " 69 " 


•70 and unwards 
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TABLE IX. 

SHOWING THE PERCENTAGE OF DEATHS FROM CANCER 
ON THE MORTALITY FROM ALL CAUSES, AND THE MOR- 
TALITY IN 100,000 INSURED LIVES AT DIFFERENT PE- 
RIODS OF INSURANCE. 



Duration of Insuranee. 



I St year 

2d " 

3d to 5th year . 
6th " loth " . 
Above 10 years 



Percentage 
on Mortality 
from 
all Causes. 


1-31 


•51 


.87 


2.74 


2 .64 



Annual Mortality. 



Number of 
Lives E.\posed. 



Number 
of Deaths. 



100,000 
100,000 
100,000 
100,000 
100,000 



31 

40 



The first table shows an enormous difference in 
the mortality among insured lives and the general 
population — a difference that would not seem to be 
entirely accounted for by the medical examination. It 
may be said in round numbers, that there are twice 
as many deaths from Cancer among the male popula- 
tion of New York as in the experience of this Com- 
pany. 

The number of deaths increases with the age : under 
50 years there are few deaths, 3 between 20 and 30, 7 
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between 30 and 40, and 9 between 40 and 50 years ; 
after this the number rapidly increases, so that between 
50 and 60 there are 45 deaths, between 60 and 70, 89 ; 
and above 70 years, 86 deaths in 100,000 Hves. 

These results are what we should have expected, 
and are in accordance with the statistics of Walshe, 
Paget, and others. 

In the second table, we have the deaths in reference 
to the period of insurance. This, too, is what we 
expected from our previous tables and the pathology 
of the disease. We had previously shown that the 
mortality from Cancer compared with that from all 
causes was small for the first 5 years of insurance, 
and became very much greater after that period. Can- 
cer is usually chronic in its course, often taking years 
before the final fatal result. Hence the medical ex- 
amination eliminating those already affected with the 
disease, it will be only after a few years have elapsed 
that there can be many deaths from Cancer. We find, 
however, one marked exception to this rule : the 
mortality in the first year after insurance is remarkably 
high, being double that of the second year. This may 
be merely a matter of chance, on account of the small 
number of figures ; but it is most probable that the 
disease existed at the time of insurance, and that the 
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applicants denied or concealed their symptoms from 
the scrutiny of the medical examiners. 

The disease has caused more deaths proportionally 
among foreigners than among natives. The percentage 
of deaths from all diseases is, for natives, 75, and 
foreigners, 25 ; from Cancer it is 65 and 35 respectively. 

There are only 3 cases in which there is any 
family histor)^ of the disease. In these 3 cases, a 
mother, brother, and sister, respectively, had died of 
the disease. 

Although, as we have seen, the difference in the 
mortality from Cancer among the insured and general 

« 

population is very great, still it is not a disease which 
we would expect to be much influenced by medical 
selection. The etiology of Cancer is too obscure to 
enable us to detect the probabilities of its approach. 
Age, inheritance, occupation, and perhaps climate and 
nationality, have some influence on its causation ; but, 
in the words of Sir James Paget, " After all, when we 
have assigned to these conditions their full weight in 
producing the cancerous constitution or state of the 
blood, that which may strike us most of all is the 
compai-atively small influence which any known inter- 
nal or external conditions possess." 
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RHEUMATISM. 



There have been 20 deaths attributed to Rheu- 
matism as the sole cause of death, and in addition 
there are 3 cases called " Rheumatism of the Heart," 
and 7 of " Acute Rheumatic Inflammation of the 
Heart," which we have included among the diseases 
of that organ. We have but scanty information con- 
cerning most of these cases, some being reported as 
" Inflammatory Rheumatism" and " Rheumatic Fever," 
while others are merely designated as " Rheumatism." 
The ages at death v/ere as follows : 20 to 29 years, 

2 cases ; 30 to 39, 5 ; 40 to 49, 7 ; 50 to 59, 5 ; 70 to 
79, I case. Twelve of the 20 were between 30 and 
50 years of age. Among all these deaths from Rheu- 
matism and Rheumatic Disease of the Heart, in only 

3 cases had there been an attack of Rheumatism pre- 
vious to insurance, and in no instance is there any 
record of Rheumatism in "other membersvof the fam- 
ily. A very large proportion — 8 out of 20 — were for- 
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GOUT. 

There have been 7 deaths from Gout. The num- 
bers are too few for any useful analysis, therefore we 
will merely give some particulars of the cases. There 
are, unfortunately, no means of ascertaining the injury, 
or the deaths caused by Gout indirectly, either by the 
kidney disease, or the general deterioration of the sys- 
tem that it may produce — conditions which are far 
more important than the knowledge of the few cases 
in which the Gout is the direct cause of death. 

The ages at death have been as follows : Between 
30 and 39 years, i death ; 40 and 49, i ; 60 and 69, 
3 ; 70 and 79, 2 ; or 2 deaths under 60 years of age, 
and five above that period. 

Two died under 5 years of insurance, and 5 
above that period. Only 2 had suffered from Gout 
previous to insurance, and in no instance is there any 
family record of the disease. 
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ANEMIA. 



There have been 7 deaths from Anaemia. All 
but 2 died above 50 years of age, as follows : 29, 45, 
55, 59, 60,64, and 69 years. One died in the first year 
of insurance, i in the fourth, i in the fifth, and 4 
after a duration of 10 years. One is stated to have 
been scrofulous at the time of insurance ; he was 34 
years of age when insured, and died at 60, after a dura- 
tion of 26 years' insurance. 



GANGRENE. 



There have been 4 deaths from Gangrene. In 
5 cases the foot was the part affected, and in i the 
hand. The ages at death were 41, 44, 55, and 62 
years. 



DROPSY. 



Although Dropsy may be considered as a symp- 
tom, and not as a disease proper, still it is frequently 
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stated to be the cause of death, when the underlying 
disease is hidden from the physician's observation, 
and consequently unknown, and when the accumula- 
tion of water becomes the immediate cause of death. 

There have been 82 such deaths from Dropsy. 
They have occurred chiefly at advanced ages ; very 
few below 40 years, but after that age rapidly increased 
in frequency. So, too, there were few deaths within 
5 years of insurance. There has been little difference 
of prevalence from nationality or locality of residence. 
In fact, our statistics show nothing more than that it 
belongs to advanced life, like its most frequent causes, 
cardiac and renal diseases. 



DISEASES OF THE NERVOUS 
SYSTEM. 



The class of diseases of the nervous system is based 
chiefly on anatomical or regional considerations, and 
includes all diseases of the encephalic and vertebral 
cavities, and the nerves issuing therefrom, whether the 
part involved be the nervous tissue proper, or the 
blood-vessels, membranes, or adventitious growths. 
Diseases of the brain (encephalon) practically repre- 
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sent for us diseases of the nervous system, for although 
the other portions are not unfrequently the seat of dis- 
ease, they cause an extremely small proportion of 
mortality. 

Whatever tissue or part of the brain Ife affected, the 
disease is manifested chiefly through interference with 
the functions of the nervous element, and as several 
conditions may give rise to similar symptoms, the 
diagnosis of the special form is often obscure. 

We have in our records 84 death certificates which 
give " Disease of the Brain " as the cause of death, 
the attending physicians thus acknowledging their 
ignorance of its special nature ; and in our opinion 
this modesty might have been still further extended 
with benefit, as sometimes the diagnoses are evidently 
mere guesses, while in other instances a prominent 
symptom, as convulsions, or result of disease, as paraly- 
sis, is given as the cause of death. 

Unfortunately, too, the definition of the terms is 
unsettled, and the same name does not always repre- 
sent the same disease to different physicians. For 
instance, the name Apoplexy is used by some to des- 
ignate cases of cerebral hemorrhage, while to others, 
and probably the majority, it represents a group of 
symptoms, an acute seizure, producing stupor, abolish- 
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ing consciousness and the faculties of sensation and 
motion. Softening of the Brain and Epilepsy are also 
undefined terms. 

It is necessary to keep in mind these imperfections 
when analyzing and studying our mortality records. 
Other statistics have been collected under the same 
difficulties, as they represent the knowledge and 
opinions of average physicians. They therefore admit 
of mutual comparison, and by such comparison, and 
by keeping within the proper limits, we hope to draw 
some interesting and useful deductions. 

It was seen by the tables in the Preliminary Report, 
that nervous diseases increased among the causes of 
death directly with advancing years. This, however, 
was only the proportion to the deaths from all causes, 
and we have therefore examined the subject again, 
and give the following additional figures : 



TABLE X. 

SHOWING THE PERCENTAGE OF DEATHS FROM DISEASES 
OF THE NERVOUS SYSTEM ON THE MORTALITY FROM 
ALL CAUSES, AND THE ANNUAL MORTALITY IN 100,000 
LIVES AT EACH DECENNIAL PERIOD OF LIFE, IN NEW 
YORK CITY, AND IN THE MUTUAL LIFE. 





Percentage on 
Total Mortality. 


Annual Deaths in 

100,000 Lives at 

each Period. 




New York 
City. 


Mutual 
Life. 


New York 
City. 


Mutual 
Life. 


20 to 29 years 


6.84 

8. S3 
II .06 
14.08, 
14.00 


7-58 
12.17 

17-56 
20.99 

23-84 
22 .96 


87 
135 
197 

389 

829 

2004 


50 

83 

149 

288 


30 " 39 " 


40 " 40 " 


CO " ^q ' 


60 " 60 " 


694 
1336 


70 and upwards 





The first portion of this table shows the percentage 
of deaths from diseases of the nervous system on the 
mortahty from all causes. We find the proportion in- 
creasing steadily from 5 per cent between 20 and 30 
years of age, to 14 per cent between 60 and 70. After 
70 years the proportion ceases to increase. This is for 
the population of New York City. In our own expe- 



rience the figures are different, but the increase is at 
about the same rate. In the second portion of the 
table we have calculated the number of deaths that 
have occurred in every 100,000 lives. We see here the 
same regular increase with advancing years, but at a 
far more rapid rate. Between 20 and 30 years there 
are 87 deaths; between 40 and 50, 197 deaths; be- 
tween 60 and 70, 829 deaths; and above 70, 2004 
deaths. This is for New York City. For the Mutual 
Life the numbers are less, but the rate of increase is 
nearly the same. These figures probably represent the 
true proportion of increase, and it may approximately 
be said that the mortality from diseases of the nervous 
system nearly doubles with each decade of life. We 
find, too, that the increase continues up to extreme old 
age, and that the slight diminution after 69 years, seen 
in the first portion of the table, is only apparent, per- 
haps arising from the rapid increase of deaths from 
other causes. 

The difference between the general population and 
the insured in the rate of mortality from diseases of the 
brain is shown in the table given above. In the first 
portion of the table we find that in the general popula- 
tion, 10^ per cent of all deaths are caused by diseases 
of the nervous system, while among the insured the 



proportion is i6^ per cent. It further appears tiiat 
this difference exists at all periods of life, and conse- 
quently does not depend upon a difference of age 
between the two classes. We have found a similar 
difference reported between the mortality of the 
Scottish Life Insurance Companies and the population 
of Scotland. Hence it might be supposed that brain 
diseases were more frequent among the insured than in 
the general population. The second portion of the 
table shows this supposition to be erroneous, and that 
the greater mortality is only comparative, arising, 
probably, on account of a diminished mortality from 
some other disease, as, for instance, consumption. In 
the second portion of the table we have the number 
of deaths in an equal number of lives of both classes. 
This shows us the true mortality rate, and we find it 
considerably lower among the insured than in the 
general population. In 100,000 insured lives there are 
annually 150 deaths from diseases of the brain, and in 
a general city population of the same number there are 
224 deaths. This difference exists at all periods of life, 
and in each decade we find about one third less deaths 
among the insured than in the general population. 

It was to be expected that the mortality rate should 
differ in the two classes. The medical examination 
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and selection ought to detect some impaired constitu- 
tions, and those already suffering from the chronic 
forms of disease. But, on the other hand, the indi- 
viduals who insure their lives belong, generally, to a 
class of society which is engaged in the active compe- 
tition of professional or business life, and consequently 
have brain work and mental strain, with excitement 
and depression, anxiety and worry, more than the 
laboring class which forms so large an element of a 
city population. This might be expected to produce 
an excess of mortality from brain diseases, and perhaps 
would do so, were there not counterbalancing advan- 
tages in favor of the insured, arising from their superior 
knowledge' of the laws of health, their greater personal 
comfort in shelter, food, and clothing, their ability to 
take care of themselves in time of sickness, and above 
all, from their general temperate habits. In this latter 
respect they have a vast advantage over the city popu- 
lation. The excessive use of alcoholic stimulants is 
known to have a powerful effect on the nervous sys- 
tem, and Insurance Companies succeed generally in 
excluding those addicted to alcohol from their risks. 
This, probably, is one of the main elements in causing 
the diminution of nervous diseases. 

We believe that there is a general opinion to the 
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effect that brain diseases are on the increase of late 
years, and that this is attributable chiefly to the ex- 
cessive wear and excitement of the present methods 
of working and living. The following table, taken 
from the Health Report of New York City, for the 
year 1873, is of interest in this connection : 

TABLE XI. 

ABSTRACT OF RECORDS OF APOPLEXY AND PARALYTIC 
DISEASES FOR THE SEVEN DECADES ENDING DECEM- 
BER 3IST, 1873. 













Paralytic 








Apoplexy. 








''ears Periods. 


Estimated 






Diseases. 


Tex "V 




ui 




c *" 






Population. 




ual 
er i 
Liv 




15 t^ •-= 
3 Si-1 








Deaths. 


Ann 

Numb 

100,000 


Deaths. 


Ann 

Numb 

100,000 


1804 to 


1813 inclusive. 


95,000 


313 


33 


212 


22 


1814 " 


1823 


130,000 


523 


40 


319 


25 


1824 " 


1833 


250,000 


969 


39 


389 


16 


1834 " 


1843 


350,000 


1145 


33 


523 


15 


1844 " 


1853 " 


560,000 


4529 


81 


1060 


19 


1854 " 


1863 


720,000 


2719 


38 


, 1756 


24 


1864 " 


1873 


1,000,000 


3758 


38 


1501 


15 
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The number of deaths represent registered facts, 
but the registration during many years was incomplete, 
and therefore not altogether reliable. The table shows, 
however, the mortality statistics of New York City 
give no evidence of any increase in brain diseases, 
but rather render it highly probable that there has 
been no such increase. 

We will now proceed to the consideration of the 
individual diseases. 



APOPLEXY 

HAS caused 30.8 deaths — a larger number than is attrib- 
uted to any other disease of the nervous system. 

The term is used in death certificates rather in ac- 
cordance with symptoms than lesions. It usually rep- 
resents cases in which loss of consciousness, sensation, 
and voluntary motion occur rather suddenly, and, after 
an interval of a few hours or days, are followed by 
death. It may happen to a person apparently healthy 
at the time, or at the termination of life of one sick 
with cerebral or other disease. In the majority of 
instances it is supposed that the symptoms are due to 
an effusion of blood into the brain, although other 
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lesions produce similar effects. If, instead of death, 
recovery ensues, it is usually only partial and attended 
with paralysis, and then when the patient eventually 
dies, the death certificate gives " Paralysis" or " Brain 
Disease" as the cause. 

The percentage of deaths from Apoplexy on the' 
total mortality was extremely small at an early age — 
only 1.64 per cent between 20 and 30 years, and in- 
creased up to nearly 10 per cent between 60 and 70 

years. 

TABLE XII. 

SHOWING THE ANNUAL MORTALITY FROM APOPLEXY 
AMONG 100,000 LIVING MALES, AT EACH DECENNIAL 
PERIOD OF LIFE, IN NEW YORK CITY, AND IN THE 
MUTUAL LIFE. 



Age. 



20 to 29 years. . 
3° "39 " ■■■ 
40 "49 " • • • 

SO "59 " • • • 
60 "69 " . . . 

70 and upwards, 



Number 
Lives. 



100,000 
100,000 
100,000 
100,000 
100,000 
100,000 



Number of Deaths 
Annually. 



New York 

City. 



13 

37 

74 

176 

419 

925 



Mutual 
Life. 



10 

17 

59 

116 

277 

431 
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This table shows us the true mortality rate of 
Apoplexy as affected by age. The two experiences of 
New York City and the Mutual Life agree in estab- 
lishing a steady increase with age, though at different 
rates, from 20 years to extreme old age. 

The former, which represents the general popu- 
lation, gives the following rate : Of 100,000 males 
between 20 and 30 years of age, 13 die of Apo- 
plexy annually ; of the same number between 30 and 
40, there are 37 deaths; between 40 and 50, 74 
deaths; 176 deaths between 50 and 60; 419 deaths 
between 60 and 70, and 925 deaths between 70 and 
80. The deaths thus more than double for each de- 
cennial period. In the Mutual Life there have been 
fewer deaths, but the rate of increase is about the 
same. The influence of selection is seen in diminish- 
ing the total deaths to two thirds of that of the gen- 
eral population, and this diminution is apparently 
nearly the same at all ages. This result has been 
effected only by the selection of generally sound and 
healthy lives, and not by any special elimination of 
persons of apoplectic tendency. The high rate of 
mortality during the first year after insurance shows 
that there are no signs by which a special tendency to 
Apoplexy, or even an approaching attack of the dis- 
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ease, can be foretold. Table XV. of the Preliminary 
Report showed that the percentage of deaths from 
Apoplexy on the general mortality was as high dur- 
ing the first year of insurance as subsequently, in this 
respect resembling acute fevers and accidents. The 
following table shows the rate of mortality in propor- 
tion to the numbers exposed : 

TABLE XIII. 

SHOWING THE NUMBER OF DEATHS FROM APOPLEXY IN 
PROPORTION TO THE NUMBER OF LIVES, AT DIFFERENT 
PERIODS OF INSURANCE. 



Duration of Insurance. 



Number of Lives. 



Number of 
Deaths. 



ist year 

2d " 

3d to 5th year. . 
6th « loth " . . 
Above 10 years 



100,000 
100,000 
100,000 
100,000 
100,000 



43 
27 

SI 
66 

124 



In 100,000 persons in their first year of insur- 
ance, 43 will die of Apoplexy ; of the same number 
in the second year of insurance 27 will die ; from the 
third to the fifth year the annual mortality will be 51 ; 
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from the sixth to the tenth year, 66 ; and after lo 
years, 124. 

We find that the annual mortahty is much greater 
in the first than in the second year, and nearly as 
great as in the third. After the fifth year the mortal- 
ity increases considerably. But here another element 
— namely, the increase of age — comes into considera- 
tion, and this will account for a large part, or all, of 
this increase. The falling oflF in the second year is 
remarkable, and only partly to be explained by sup- 
posing that individuals with some slight admoni- 
tions of failing health, and for this very reason, apply 
for insurance. Presenting no special marks of dis- 
ease, they are approved by the medical examiners as 
healthy and safe lives ; while, meanwhile, their own 
suspicions, scarcely acknowledged by themselves, turn 
out to be correct. Degeneration of their physical 
structure continues, and within a few months 
they die of Apoplexy. We have further ascertained 
that this high mortality during the first year is com- 
mon to all ages, and at each decennial period the 
deaths are more numerous in the first than in the 
second vear after insurance. 

The influences of Nationality and Residence were 
considered in the Preliminary Report, and we have 
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nothing further to add on these subjects. We found 
that the Scotch gave by far the largest proportion of 
deaths from Apoplexy, the Germans next, and the 
Irish the smallest. 

The different sections of the country gave but 
slight differences in their rates of mortality. 

The older writers on medicine have given " a par- 
ticular conformation of body" as one of the marks of 
a predisposition to Apoplexy. This conformation is 
described as follows : "A "large head, a short, thick 
neck, a florid complexion, broad shoulders, short stat- 
ure, with a tendency to corpulency."* A belief in 
this apoplectic build still prevails among the laity 
and among a large portion of the profession. It has, 
however, been denied by recent writers, as FHnt, Nie- 
meyer, Hughlings, Jackson, and others. Dr. Flint 
writes : " Formerly much importance was attributed to 
a so-called apoplectic constitution, consisting of short- 
ness of the neck, with considerable embonpoint, and 
what is known as a full habit. An analysis of a con- 
siderable number of cases shows that no reliance is 
to be placed on these or any other external characters 
as denoting a predisposition to Apoplexy. The 

* Gregory's Practice of Physic, Vol. II. p. 33. 
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larger number of persons attacked are either spare or 
of an ordinary habit of body."* 

We have analyzed our records with reference to 
this point, and will give the results. The records do 
not give all the particulars embraced in the above 
description of the apoplectic figure, but only two, 
namely, height and weight. These, however, are the 
essential ones, an excess of weight in proportion to 
the height being necessary to fulfil the description. 
Of our 307 cases of Apoplexy, in 153 the height and 
weight are recorded. We will compare them with 
the tables constructed from the casualty and fever 
deaths and employed in the Report on Consump- 
tion. These, we think, fairly represent the average 
of height and weight of our Company's risks. The 
standard with which they are compared is that now 
used by the Company in its Instructions to Medical 
Examiners. 

■* Flint's Practice of Medicine, p. 583. 
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TABLE XIV. 

SHOWING THE NUMBER OF PERSONS DYING OF APOPLEXY 
AND SOME OTHER DISEASES, ABOVE AND BELOW THE 
NORMAL STANDARD OF WEIGHT, AND ARRANGED AC- 
CORDING TO AGE. 





Apopttxy. 


Casualties, etc. 


Age. 


Above 
Standard. 


Below 
Standard. 


Above 
Standard. 


Below 
Standard. 


2 to 29 years 


4 

27 

■4-I 

24 

6 

102 


6 

23 

2 

I 

SI 


58 

137 
100 

29 
327 


123 
121 


•JO " ^g " 


40 " 40 *^ 


55 
26 


CO " qq " 


60 " 60 " 




Total 


325 





We see here that the proportion of apoplectics 
above the standard weight was far greater than that 
of those dying of casualties. Of the former, two 
thirds were above the standard ; of the latter, only 
one half. This diflference is specially marked if we 
consider only the aged. For the young there is no 
great difference in the weights ; but taking persons 
above 50 years, it is very decided. Of 55 persons 
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dying of casualties 29 were above the standard, and 
26 below it; while of 33 persons dying of Apoplexy, 
30 were above the standard and only 3 below it. 
This proves that persons dying of Apoplexy at ages 
above 50 years, are, as a very general rule, of heavier 
weight than the average. The number of cases is not 
large enough to render a table of the average weight 
for different heights at all reliable or useful, although 
we have found such an average to be almost uni- 
formly higher for those dying of Apoplexy than for 
those dying of casualties. 

Now, with regard to height, the following table 
gives the number dying of Apoplexy for each inch of 
height, and also the number dying from casualties, etc. 
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TABLE XV. 

SHOWING THE NUMBER OF DEATHS FROM APOPLEXY AND 
CASUALTIES, ETC., ARRANGED ACCORDING TO HEIGHT. 



Height. 


Number of Deaths from 


Casualties. 


Apoplexy. 


e feet 


2 

3 
8 

21 
36 
52 
87 
103 

88 

"3 

70 

44 
II 

7 
2 

647 


I 


5 " I inch 




5 " 2 inches 

c " ■, " 


2 


5 " 4 " 


5 
10 


c " c " 


c " 6 " 


21 


C " -J " 


22 


c " 8 " 


29 
17 
3° 

10 


c " " 


c " lO " 


C '• II " 


6 " 


3 

I 


6 " I inch 


6 " 2 inches 


I 


6 " T. " 




6 " 6 " 


I 


Total 


153 





Uniting tiiese into groups for convenience, and 
calculating the proportion for 100 of each class, we 
have the following table : 
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TABLE XVI. 

SYNOPSIS CONSOLIDATED AND CALCULATED FROM 
TABLE XV. 



Height, 


Number of Deaths from 


Casualties. 


Apoplexy. 


From K feet to K feet a inches 


5 
43 
31 

21 
lOO 


5 
54 
31 

10 


" 5 " 4 inches to s feet 8 inches. 
" 5 " 8 " " s '■ lo " 
** c " TO *' iiDwards 


Total 


100 







We may consider the persons dying of casualty, 
etc., to represent the average specimen of our Insur- 
ance risks, and we have the following result : There 
have been more deaths from Apoplexy in persons 
between 5 feet 4 inches and 5 feet 8 inches high, and 
much fewer in those above 5 feet 10 inches, than might 
have been expected ; out of a similar number of 
cases, there have been 2 1 deaths from casualties to 
ID deaths from Apoplexy in persons above 5 feet 10 
inches. Hence it would appear that tall persons are 
not as liable to Apoplexy as those of medium height. 

This difference between apoplectics and others as 
regards their respective heights and weights is shown 
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by the following table, in which the actual weight and 
height of each case is given. The arrangement of the 
table has been described in the Report on Consump- 
tion, and is similar to those (Nos. XVIII. and XIX.) 
there given. 

TABLE XVII. 

SHOWING THE HEIGHT AND WEIGHT OF PERSONS DYING 

OF CASUALTIES, ETC., AND OF APOPLEXY, AT THE AGE 

OF 50 YEARS AND UPWARDS. 

CASUALTIES, ETC. 
HEIGHT. 



feet. 
5-1 


5-2 


5-3 


5-4 


S-S 


5-6 


S-7 


5-8 


5-9 


S.io 


5.JI 


6 feet. 


6.6 
















185 


175 
























185 


170 




















158 


158 


180 


170 


188 


















153 


155 


180 


168 


163 




200 


. 












148 


149 


150 


165 


160 




175 












159 


146 


145 


150 


164 


160 


200 


172 




lbs. 

120 


I2S 


130 


135 


140 


143 


14s 


148 


iSS 


160 


165 


170 
















142 


143 


150 


155 


152 


150 
















140 


133 


146 


155 


140 


146 
















134 


128 


140 


153 




















130 


128 




150 




















128 


126 




150 
145 

140 
140 

130 
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APOPLEXY. 
HEIGHT. 



feet. 
5-1 


5-2 


5.3 


5-4 


s-s 


S.6 


5-7 


5.8 


5-9 


5.10 


S.ii 


6 feet. 


o.e 




















193 






















232 




I go 






















I go 




185 






















175 


193 


185 






















162 


180 


180 


218 




















160 


1-3 


17S 


214 












153 








157 


165 


170 


188 


205 










150 




162 




157 


155 


170 


178 


175 


210 


lbs. 

120 


125 


130 


135 


140 


143 


145 


148 


155 


160 


16S 


170 












124 






140 
140 













This table illustrates at a glance what we have pre- 
viously stated, that while the average insured persons, 
as represented by those dying from accidental causes, 
are in nearly equal numbers above and below the 
standard of weight for their respective heights, those 
dying from Apoplexy have been, with very few excep- 
tions, above the standard. We have instances enough 
to show that persons of all sizes, extremes of high and 
low stature, and little or great weight, have died of 
Apoplexy, yet the large majority of such deaths have 
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been in persons of medium height and excessive 
weight. This is particularly the case with persons of 
advanced age, and we are justified by our experience 
in stating that persons who, at or above the age of 
50, are below the usual standard of weight seldom 
die of Apoplexy. 

Thus far we find the old opinion of " an apo- 
plectic conformation of body" sustained and verified. 
We would suggest that a possible explanation of this 
discrepancy of views between the older and more 
modern writers lies in the meaning attached to the 
term " Apoplexy." The older writers used it in the 
broad sense and definition that we have adopted, 
while recent writers have had in view that particular 
form due to " Cerebral Hemorrhage." This explana- 
tion seems to us plausible, but we have no means of 
verifying it. 

An hereditary predisposition has also been as- 
signed as one of the causes of Apoplexy. This is sup- 
posed to be either an inheritance of the conformation 
of body described as the mark of an apoplectic con- 
stitution, or a transmission of a direct tendency to the 
disease from parent to child. It is not necessary for 
us to enter into a discussion of this important subject, 
as unfortunately our records of family histories are too 



149 

few and incomplete to be of much weight in evidence. 
As far as they go, however, they completely fail to 
support such an opinion. In 169 of our cases there is 
a more or less complete family history, and in only 
12 of these is there any record of Apoplexy or 
Paralysis. In i case both parents died of either 
Apoplexy or Paralysis. In 9 cases one parent died 
of either Apoplexy or Paralysis. In 2 cases one 
brother died of either Apoplexy or Paralysis. 



CONGESTION OF THE BRAIN. 



One hundred and eleven deaths have been reported 
from Congestion of the Brain. The disease resembles 
apoplexy in some of its symptoms, but the diagnosis 
is more obscure and the meaning of the term unde- 
fined. On account of this indefiniteness of pathology 
and diagnosis, it requires but slight statistical consid- 
eration. Some of the cases reported as Congestion of 
the Brain are probably Bright's disease, and others 
are the result of alcoholism. Like apoplexy, it is sud- 
den in onset, short in duration, and attended with un- 
consciousness. It differs from it in showing a greater 
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prevalence in the earlier years of life. Fourteen per 
cent of the cases of apoplexy, and 38 per cent of 
cases of Congestion of the Brain, occurred under forty 
years of age. In proportion to the number living, 
however, there is a very slight increase in the number 
of deaths with advancing age. It has occurred with 
equal frequency at all periods of insurance. A com- 
paratively small number of cases have been reported 
from the Eastern States and a large number from the 
West. 



SOFTENING OF THE BRAIN. 



There have been 69 deaths from Softening of the 
Brain. One case only occurred under 30 years of age. 
After this period it increases in frequency with advanc- 
ing years, though not neai'ly so rapidly as apoplexy, 
as is seen by the following table: 
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TABLE XVIII. 

SHOWING THE ANNUAL MORTALITY FROM SOFTENING OF 
THE BRAIN, AMONG 100,000 LIVING MALES, AT EACH 
DECENNIAL PERIOD OF LIFE, IN NEW YORK CITY, AND 
IN THE MUTUAL LIFE. 



Age. 



20 to 29 years. . . 

30 "39 " ■■■ 

40 "49 " . . . 

SO "59 " ••■ 
60 "69 " . . . 

70 and upwards 



Number 
OF Lives. 



100,000 
100,000 
100,000 
100,000 
100,000 
100,000 



Number of Deaths 
Annually. 



New York 
City. 



6 

12 

19 

44 

134 

334 



Mutual 
Life. 



r 

9 
II 

25 
35 
43 



There are no other points calHng for special notice, 
except that we do not find the same high mortaUty 
during the first year after insurance from this disease 
as we found for apoplexy. 
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DISEASE OF THE BRAIN. 



In 85 cases the medical certificates have stated 
that death was caused by " Disease of the Brain," 
the particular form of disease being unrecognized. 
On account of this indefiniteness and obscurity it is 
unnecessary to consider them further than we have 
already done in the tables of our Preliminary Report. 



PARALYSIS. 



One hundred and twenty-five deaths have been 
attributed to Paralysis. This does not include those 
forms of Paralysis caused by disease of the spinal 
cord. The term, as used in death certificates, is gen- 
erally applied to chronic cases in which Paralysis has 
remained after partial recovery from cerebral hemor- 
rhage, or resulted from softening or other disease of the 
brain. It is also sometimes used in acute cases of the 
above diseases, where the paralysis is the most promi- 
nent symptom, and which are consequently called 
" Paralytic Strokes." 
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We have already seen that the above-mentioned 
diseases generally occur after middle age, and conse- 
quently we may expect that patients who survive 
those lesions with resulting Paralysis will die at still 
more advanced ages. This is shown by the following 
table : 

TABLE XIX. 

SHOWING THE ANNUAL MORTALITY FROM PARALYSIS, 
AMONG 100,000 LIVING MALES, AT EACH DECENNIAL 
PERIOD OF LIFE, IN NEW YORK CITY, AND IN THE 
MUTUAL LIFE. 



Age. 



20 to 29 years . . 
30 " Z9 " ■■■ 
40 "49 " ■ • ■ 
50 "59 " • • ■ 
60 "69 " ... 
70 and upwards, 





Number of Deaths 




Annually. 


Number 






Living. 








New York 


Mutual 




City. 


Life. 


100,000 


4 


4 


100,000 


9 


s 


100,000 


25 


14 


100,000 


49 


51 


100,000 


168 


100 


100,000 


647 


488 



The number of cases continues large up to extreme 
old age. The percentage on the mortality from all 
causes increases rapidly in the last two decades ; the 



154 

number of deaths in 100,000 lives exposed increases 
from 5 in 100,000 between 30 and 40 years, to 51 in 
loo.oDO between 50 and 60, and 647 between 70 and 
80 years. This increase is greater and more rapid 
than we found even for apoplexy. 

For the same reasons, its appearance at advanced 
age, and its chronicity as a sequel to acute disease, it 
comparatively seldom occurs in the first years of in- 
surance, but generally among those who have been 
insured for a number of years, as shown by the follow- 
ing table : 

TABLE XX. 

SHOWING THE NUMBER OF DEATHS FROM PARALYSIS, IN 
PROPORTION TO THE NUMBER OF LIVES, AT DIFFERENT 
PERIODS OF INSURANCE. 



Duration of Insurance. 



ist year 

2d " 

3d to 5th year. . 
6th " loth " . . 
Above 10 j'cars 



Number of Lives. 



100,000 
100,000 
100,000 
100,000 
100,000 



Number of 
Deaths. 



6 
9 

14 
29 

72 



We find that Paralysis causes less than i per 
cent of the deaths of those in their first year of insur- 
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ance, and nearly 5 per cent of those insured more 
than 10 years; and that 6 out of 100,000 insured will 
die of Paralysis in the first year of insurance, while 
72 out of 100,000 of those insured more than 10 
years will die annually from the cause. A proper 
inference from this and the preceding table is, that 
when Paralysis figures high among the causes of death 
in the mortality of an Insurance Company, it denotes 
that its deaths have been chiefly among the aged, and 
after a considerable duration of insurance. 



INFLAMMATORY DISEASES OF THE 

BRAIN. 



We have included under this title all deaths 
designated on the certificates as caused by Inflamma- 
tion of the Brain, MeningitiSj Cephalitis, Encephalitis, 
Phrenitis, Brain Fever, and Abscess of the Brain. 
The number of these cases is 70. The diagnosis of 
these diseases is often obscure, and perhaps has not 
always been reliable, but we find that as a class they 
possess some characteristics which separate them from 
the diseases we have been considering. The most no- 
ticeable difference is the age at which they occur. 
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TABLE XXI. 

SHOWING THE ANNUAL MORTALITY FROM INFLAMMATORY 
DISEASES OF THE BRAIN AMONG 100,000 LIVING MALES 
AT EACH DECENNIAL PERIOD OF LIFE IN NEW YORK 
CITY AND IN THE MUTUAL LIFE. 



Age. 


Number 
OF Lives. 


Number of Deaths 
Annually. 


New York 
City. 


Mutual 
Life. 


2 to 29 years 


100,000 
100,000 
100,000 
100,000 
100,000 
100,000 


25 
32 

33 

48 

67 
103 


16 


-!0 " ^0 " 


9 
15 

I 2 


do " AQ " 


CO " =;q " 


60 " 69 " 


44 


70 and upwards 







We find in the Company's experience no regular 
increase of mortality with age, as we found for other 
brain diseases ; but that it is as high between 20 
and 30 years as subsequently. The whole series is 
irregular, and the proportion of deaths is greatest 
between 50 and 60 years, but this is probably owing 
to the small number of the cases. There is certainly 
no such regular increase as we found for apoplexy 
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and paralysis, and the number among the very 
young is far greater than in other brain diseases. 
We have found, too, that the mortality is about 
equal at all periods of insurance. In the population 
of New York, the mortality shows a steady though 
slight increase with age. 



EPILEPSY AND CONVULSIONS. 

There have been 30 deaths from these diseases. 
We have grouped them together, because, although 
they are distinct diseases, the difference is frequently 
neglected by physicians, and persons dying from a 
first attack of Convulsions are said to have Epilepsy, 
and the reverse. Epilepsy means convulsive attacks, 
periodically recurring ; while Convulsions may arise 
from various causes. When the cause of the Convul- 
sion is not ascertained, we are obliged to be satisfied 
with a diagnosis of " Convulsion." 

The deaths have occurred nearly equally at all 
ages and all periods of insurance, and we have nothing 
further to add to the tables in our Preliminary Report. 
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INSANITY. 



Seventy persons are reported to have died insane, 
in 31 of whom the Disease of the Brain was the 
direct cause of death, and 39 committed suicide. 
These are all the cases in which there is any record of 
insanity, although it is possible that there may have 
been other insane persons who have died of fever, 
pneumonia, or other acute disease, and their deaths 
been recorded under these titles ; or the cause of death 
may have been called " Disease of the Brain." 

The number of suicides in proportion to the total 
number is very great, and it certainly is very remarka- 
ble that more insane persons should die by suicide 
than by disease. The majority of them may have 
shown some premonitory symptoms, and aroused 
suspicions in regard to their sanity, but the suicide 
was the first pronounced and undoubted symptom of 
insanity. We will enter into this subject more fully 
when we come to deaths by suicide, and for this reason 
we shall tabulate separately the two sets of cases. 
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TABLE XXII. 

SHOWING THE NUMBER OF DEATHS FROM INSANITY, BY 
DISEASE AND BY SUICIDE, AND THE PROPORTION IN 
100,000 LIVES AT EACH DECENNIAL PERIOD OF LIFE. 





By Disease. 


By Suicide. 


Age. 


Number of 
Deaths. 


Propor- 
tion 
in 100,000 
Living. 


Number of 
Deaths. 


Propor- 
tion 
in 100,000 
Living. 


20 to 29 jxars 



6 

10 
8 

7 




3 
5 
9 
35 



I 

14 
10 
10 

4 





^0 " ^9 " 


7 
5 

I 2 


40 " 49 " 


CO " CO " 


60 " 69 " 

70 and upwards 


18 







There were no deaths by disease under 30 years of 
age, and but few under 40 years. The largest number 
occurred between 40 and 50. The proportion to the 
number of lives increases up to 70 years ; after this, 
there were no deaths. The number of deaths, by 
suicide is largest between 30 and 40 years — the very 
period when those by disease are fewest. The deaths 
by suicide were also largely in excess during the first 
year of insurance. 
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The numbers are too few to exhibit any influence 
arising from Nativity, Residence, or Occupation. The 
only instances of any hereditary influence are one case 
in which the father died at the age of 5 1 of " depres- 
sion from failure in business," and another in which 
the father died at 63 years of age of " Brain Disease." 

In addition to these cases of Insanity, there have 
been 3 other deaths attributed to mental or emotional 
diseases of the nervous system : 2 from '' Mental 
Anxiety in business," and i from " Fright." 



MISCELLANEOUS. 



There have been several cases of special diseases of 
the nervous system which do not come under any of 
the above titles, and are yet too few to require any 
thing more than mere mention. These comprise 3 
cases of Neuralgia, 2 from Progressive Muscular 
Atrophy, and i each from Cerebro-Spinal Sclerosis, 
Cerebral Embolism, and Cerebral Anaemia. 
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DISEASES OF THE SPINAL CORD. 



Thirteen deaths have been occasioned by some 
disease of the spinal cord, but the certificates are too 
indefinite to allow any satisfactory classification or 
identification. The names used are as follows : Disease 
of Spine, Disease of Spinal Cord, Spinal Disease, In- 
flammation and Congestion of Spinal Cord, Myelitis, 
Inflammation of Spine, Paraplegia. The number for 
each decennial period of life was as follows : between 
30 and 39, 5 cases ; 40 and 49, 4 cases ; 50 and 59, 2 
cases; 60 and 69, i case; 70 and 79, i case. The pro- 
portion of deaths under 50 years of age is far greater 
than that which we found from diseases of the brain ; 
probably because very many of these spinal diseases 
were inflammatory and not degenerative. 



DISEASES OF THE CIRCULATORY 
SYSTEM. 



These consist almost entirely of diseases of the 
heart ; diseases of the arteries and veins forming only 
a very small percentage of the total. Thus, there have 
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been 307 deaths from disease of the heart, 19 from 
diseases of the arteries, and 4 from diseases of the veins. 

In only one third of the cases is the special lesion 
or variety of disease mentioned, and in two thirds the 
certificates merely state " Heart Disease" to be the 
cause of death. It is, therefore, useless to analyze the 
varieties separately, and we will take the whole class 
of Heart Diseases together. 

They may be divided into three groups, when con- 
sidered in relation to their symptoms and course : ist, 
acute inflammatory lesions ; 2d, permanent impair- 
ment of tissue, resulting from these inflammatory 
lesions, or degenerative changes of tissue ; 3d, sudden 
deaths and angina. 

The large majority belong to the second group. 
Their course is chronic, and they produce symptoms 
of impeded circulation and lessened vitality for some 
length of time before death. The lesions may exist, 
however, for years, without any perceptible effect on 
the health, though they may generally be detected by 
a medical examination. 

In our Preliminary Report, we investigated par- 
tially the influence of age on the causation of Heart 
Disease. We then found that the comparative mortal- 
ity from Diseases of the Heart was small in the early 
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ages of life, and increased with each succeeding de- 
cade, from less than 2 per cent under 30 years, to 
nearly 1 3 per cent after 70 years. We will now give 
a table, showing the number of deaths in proportion 
to the number living. 



TABLE XXIII. 

SHOWING THE ANNUAL MORTALITY FROM DISEASES OF 
THE HEART AMONG 100,000 LIVING MALES AT EACH 
DECENNIAL PERIOD OF LIFE IN NEW YORK CITY AND 
IN THE MUTUAL LIFE. 



Age. 



20 to 29 years . . 
30 " 39 " •• 

40 " 49 " ■• 
SO " 59 " ■• 
60 " 69 " .. 
70 and upwards 



Number 
OF Lives. 



100,000 
100,000 
100,000 
100,000 
100,000 
100,000 



Number of Deaths 
Annually. 



New York 
City. 



75 

90 

127 

227 

452 
899 



Mutual 
Life. 



12 
26 

41 
106 

367 

732 



Taking the mortality of New York City as an 
illustration of the average frequency of Heart Disease, 
we find that, out of a population of 100,000 males be- 
tween 20 and 30 years of age, there are 75 deaths 
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annually from Diseases of the Heart ; in the same num- 
ber between 50 and 60 years, there are 227 deaths; 
and in the same number between 70 and 80, there are 
899 deaths. The number of deaths is thus small in 
youth, increases regularly and rapidly, so that, in old 
age, Heart Disease is one of the most common causes 
of death. In the experience of the Mutual Life, the 
mortality at all periods of life is less than in the gen- 
eral population, though here, too, the deaths are very 
numerous after 60 years of age. The difference 
between the rates of the insured and the general 
population is greatest in early life, the deaths being 
only 12 in the Mutual Life to 75 in New York City, 
between 20 and 30 years of age ; after 60, however, 
the difference is less, though still marked, there being 
452 deaths in New York to 367 in the Mutual Life, 
and after 70 years, 899 deaths in New York to 732 in 
the Mutual Life. 

Since, then, Diseases of the Heart are such fre- 
quent causes of death among elderly people. Insurance 
Companies must always show a high mortality from 
them, and the proportionate mortality will be great 
just in proportion to the success of the company in 
escaping early deaths. It will also depend somewhat 
upon the age of the company, as the oldest companies 
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will have the greatest number of advanced lives. 
Thus, we find, in the Mutual Life, the proportion of 
deaths above 60 years of age has been 13 per cent, 
and the mortality from Heart Disease nearly 6 per 
cent of the mortality from all causes ; in the Scottish 
Widows' Fund Life Insurance, nearly 50 per cent of 
the deaths have been above 60 years of age, and the 
mortality from Heart Disease has been nearly 16 per 
cent. The latter company has been in existence 60 
years, and has a large number of advanced lives at risk.* 
It was seen in Diagram XVI. of our Preliminary 
Report that the mortality rate from Diseases of the 
Heart increased in proportion to the duration of 
insurance. The rate was 3.18 per cent of the mortal- 
ity from all causes, during the first year of insurance, 
and 8.88 per cent after the tenth year. The actual 
rate of increase is still better seen by the following 
table : 

* Edinburgh Medical Journal, Dec, 1874. 
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TABLE XXIV. 

SHOWING THE NUMBER OF DEATHS FROM HEART DISEASE 
IN PROPORTION TO THE NUMBER OF LIVES, AT DIFFER- 
ENT PERIODS OF INSURANCE. 



Duration of Insurance. 



I St year 

2d " 

3d to sthyear. . 
6th « loth " . . 
Above 10 years 



Number of 
Lives. 



100,000 
100,000 
100,000 
100,000 
100,000 



Number of 
Deaths. 



32 
46 

83 
141 



During the first year, the annual mortality is 22 in 
100,000 lives ; during the second year, 32 ; from the 
third to the fifth year, 46 ; from the sixth to the tenth 
year, 83; and above ten years, 141. This increased 
mortality after prolonged insurance is chiefly due to 
the influence of advancing age, but also partly to the 
influence of medical examination in eliminating those 
suffering from this class of disease. The thoroughness 
of this examination and elimination is seen in the very 
small number of the deaths during the first and second 
years of insurance, only about 25 in 100,000 lives. 
Some of these cases, coming on soon after insurance 
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were due to acute inflammatory attacks from rheuma- 
tism, and others to chronic forms of disease, thus show- 
ing that serious disease of the Heart may commence 
insidiously and make considerable progress without 
giving any symptom or sign to attract the attention of 
the medical examiner. 

The relation of Rheumatism to Heart Disease has 
often been discussed, and is of considerable import- 
ance in life insurance examinations. Unfortunately, 
we have but few records bearing on this subject. Of 
the 307 deaths from Heart Disease, in 34 only was 
there any record of Rheumatism; in 21 cases there 
had been Rheumatism previous to insurance ; there 
were 7 cases of Acute Rheumatic Inflammations of 
the Heart, and 6 other cases in which the disease was 
attributed to Rheumatism. These numbers are too 
few to require further consideration. 

There have been 19 deaths from Aneuiism, includ- 
ing I case recorded as " a rupture of the aorta into the 
pericardium." In 16 cases the aorta was the seat of 
the disease, and in the other 3 there is no record of 
the vessel aff'ected. The age at death was as follows : 
4 cases between 30 and 39 years, 5 between 40 and 
49, 6 between 50 and 59, and 3 between 60 and 69 
years. The earliest age was 32 years, at which there 
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were 2 deaths. Four died within i year after insur- 
ance, at the ages of 32, 43, 47, and 53 years. 

Of the 4 cases of Phlebitis, i was stated to be 
inflammation of the portal vessels ; in the others there 
is no special record. 



DISEASES OF THE RESPIRATORY 
SYSTEM. 



The number of deaths from diseases of the Res- 
piratory Organs was given in our Preliminary Re- 
port as 648. We have removed from this class all 
deaths recorded as being caused by Hemorrhage, 
Abscess, or Disease of the Lungs, and Chronic Pneu- 
monia, and transferred them to Consumption. There 
were no cases under these titles, and the number of 
deaths from diseases of the Respiratory System proper 
is therefore reduced to 538. 

The acute inflammatory affections. Pneumonia, 
Bronchitis, and Pleurisy, are the chief diseases of this 
class, producing about five sixths of the total mortal- 
ity ; the remaining sixth being caused by the same dis- 
eases in a chronic form and a few rarer diseases, as. 
Laryngitis, Emphysema, etc. 
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PNEUMONIA. 



Three hundred and fifty-eight deaths have been 
caused by Pneumonia. It prevails as a frequent cause 
of death at all periods of life, but its fatality is extreme 
in advanced age. We showed in our Preliminary Re- 
port, Diagram V., that it caused about 4 per cent of 
the mortality between 20 and 30 years, and nearly 1 2 
per cent after 70 years. The following table gives a 
still better idea of its actual importance as a source of 

mortality : 

TABLE XXV. 

SHOWING THE ANNUAL MORTALITY FROM PNEUMONIA 
AMONG 100,000 LIVING MALES AT EACH DECENNIAL 
PERIOD OF LIFE IN NEW YORK CITY AND IN THE MU- 
TUAL LIFE. 



Age. 



20 to 29 years. . 
30 " 39 " •■ 
40 " 49 " •■ 
50 " 59 " ■ • 
60 " 69 " .. 
70 and upwards 



Number 
Living. 



100,000 
100,000 
10,0000 
100,000 
100,000 
100,000 



Number of Deaths 
Annually. 



New York 
City. 



83 
125 

172 

355 

511 

1181 



Mutual 
Life. 



25 

42 

64 

no 

248 

647 
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The influence of age on the mortality from Pneu- 
monia is seen equally in both columns, although the 
actual number of deaths differs greatly in the two. 
In our own experience we have, between 20 and 30 
years of age, 25 deaths annually out of 100,000 living; 
between 50 and 60, no deaths ; and above 70 years, 647 
deaths out of the same number of lives. In New 
York City the mortality is far greater ; between 20 and 
30 years, there were 83 deaths in 100,000 lives, and of 
100,000 living above 70 years of age there was the 
enormous mortality of 1181. This difference between 
the mortality of insured lives and the general popula- 
tion, is due to medical selection and to certain obvious 
distinctions between the two classes. Pneumonia, like 
Typhoid Fever, may attack the most healthy and robust, 
and no medical examination can detect a liability to it, 
but it is more particularly fatal among the weak, sickly, 
and intemperate, and these cases are easily excluded 
from insurance risks. Poverty and destitution, with 
their necessary accompaniments, also increase the 
fatality of the disease, and the poor and destitute do 
not insure their lives. 

We found also in our Preliminary Report that the 
percentage of mortality from Pneumonia to the mor- 
tality from all causes was nearly equal at all periods of 
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insurance, varying from 7 to nearly 9 per cent. The 

following table shows its frequency in proportion to 

the lives : 

TABLE XXVI. 

SHOWING THE NUMBER OF DEATHS FROM PNEUMONIA 
IN PROPORTION TO THE NUMBER OF LIVES AT DIFFER- 
ENT PERIODS OF INSURANCE. 



Duration of Insurance. 



ist year 

2d " 

3d to 5th year. 
6th " 10 " . 
Above 10 years. 



Number of 


Number of 


Lives. 


Deaths. 


100,000 


52 


100,000 


52 


100,000 


62 


100,000 


79 


100,000 


97 



The proportional number of deaths is equal during 
the first and second years after insurance ; but after this 
period the mortality increases with the duration of the 
insurance, from 52 per 100,000 in the first year, to 97 
after ib years' insurance. This increase is considerable, 
and probably arises merely from the correspondingly 
advanced ages of the lives at the respective periods. 

The influences of Nationality and Residence were 
considered in our Preliminary Report, and we will now 
merely repeat that they were both found to be ihcon- 
siderable in amount. 
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PLEURISY. 



Our records furnish little information concerning 
Pleurisy beyond that given in our Preliminary Report, 
and the mortality from it is not large enough to require ' 
any extended remarks. There have been 41 deaths in 
all. The death certificate states that the form of the 
disease was Hydrothorax in 12 cases, and Empyema 
in 3 cases. In some instances the disease was acute, 
and in others chronic, lasting one or two years. The 
following table shows the ages at death : 

TABLE XXVII. 

SHOWING THE NUMBER OF DEATHS FROM PLEURISY AT 
EACH DECENNIAL PERIOD OF LIFE, AND ACCORDING TO 
THE DURATION OF INSURANCE. 



Age in Decennial 
Periods. 


Number of 
Deaths. 


Duration of Insurance. 


Number 
of Deaths. 


20 to 29 years 

30 " 39 " 

40 " 49 " 

50 " 59 " 

60 " 69 " 

70 and upwards. .... 



II 

14 
7 
8 
I 


I st year 


2 


2d " 


5 
17 
10 

7 


3d to Sth year 

6th" 10th " 

Above 10 years 




41 


41 
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BRONCHITIS. 



Forty-six deaths have occurred from Bronchitis. 
Thirteen cases are stated to have been acute, and 23 
chronic, while in 10 no particulars are given. The fol- 
lowing table shows the ages and periods of insurance : 



TABLE XXVIII. 

SHOWING THE NUMBER OF DEATHS FROM BRONCHITIS 
AT EACH DECENNIAL PERIOD OF LIFE, AND ACCORDING 
TO THE DURATION OF INSURANCE. 



Age in Dfxenniai, 
Periods. 


Number 
of Deaths. 


Duration of Insurance. 


Number of 
Deaths. 


20 to 29 years 

30 " 39 " 

40 " 49 " 

5° " 59 " 

60 " 69 •' 

70 and upwards 


4 

12 

8 

17 
2 

3 


I St year 


4 
4 

14 
9 

15 


2d " 


3d to 5th year 

6th " loth " 

Above 10 years 




46 


46 



We have noticed a great difference in the relative 
frequency of these acute inflammatory diseases, as they 
occur in our experience and in that of Scotch insured 



174 

lives. This difference is of considerable interest, and is 
well shown in the table given below. The proportion 
of deaths from diseases of the respiratory organs to the 
deaths from all causes is nearly equal in both cases ; in 
the Mutual Life, out of a total of 5226 deaths, 648, or 
12.41 per cent, were from respiratory diseases ; and in 
Scottish Widows' Fund, out of 5633 deaths, 727, or 
12.91 per cent, were from this same class of diseases. 
The percentages are thus almost exactly equal, but the 
individual diseases differ greatly. 

TABLE XXIX. 

SHOWING THE FREQUENCY OF PNEUMONIA, BRONCHITIS, 
AND PLEURISY IN THE EXPERIENCE OF THE MUTUAL 
LIFE AND IN THAT OF THE SCOTTISH WIDOWS' FUND 
LIFE INSURANCE COMPANY. 



Diseases. 



Total respiratory diseases 

Pneumonia 

Percentage 

Bronchitis 

Percentage 

Pleurisy 

Percentage 



Scottish 

Widows' Fund 

Life. 
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Nearly half (43 per cent) the deaths among the 
Scotch are caused by Bronchitis, and less than one 
fourth (23 per cent) by Pneumonia, while in our own 
experience more than one half (63 per cent) are caused 
by Pneumonia and a very small portion (7 percent) by 
Bronchitis. The difference in these two reports is due 
partly to an actual difference in the prevalence of the 
two diseases, and perhaps partly to a difference in the 
nomenclature and pathological opinions of the mem- 
bers of the profession in the two countries. The pro- 
portion of Pleurisy is nearly equal in both. 



CONGESTION OF THE LUNGS. 



In 61 cases the medical certificates give Congestion 
of the Lungs as the cause of death. These cases were 
sufficiently analyzed in our Preliminary Report. The 
term is indefinite • in its meaning, and does not denote 
any particular form of disease. In two cases the dura- 
tion of the disease was less than one hour, and in 7 
cases, more than one month, with extremes of 30 
minutes and 5 years. In some cases it probably signi- 
fies Bronchitis or Pneumonia. It is a little more fre- 
quent after 50 years than before that age. 
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DISEASES OF THE LARYNX. 



There have been 14 deaths from various kinds of 
diseases of the Larynx : 8 are recorded as Laryngitis, 2 
from Chronic Laryngitis, 2 from Chronic Disease of the 
Larynx, and 2 from CEdema of the Glottis. The ages 
were as follows : three cases between 20 and 29 years, 
four between 30 and 39, three between 40 and 49, 
three between 50 and 59, and one between 60 and 69 
years. 



MISCELLANEOUS. 



The remaining cases are too few of each disease to 
permit any analysis, and we will therefore merely give 
them a brief mention. 

Epistaxis, i case, age 39, particulars unknown. 

Asthma, 7 cases. Three died young, i at 29 and 
I at 33 years, i at 39 years, while the others were past 
50 years of age, and i was 70. The case which died 
at 33 years had suffered from Acute Rheumatism before 
his insurance. 

Emphysema. There have been 2 deaths from Em- 
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physema of the Lungs, at the ages of 41 and 56 years, 
and after a duration of insurance of 10 or 12 years. 

Pulmonary Apoplexy, 4 cases, ages 46, 47, 50, and 
63 years. 

Gangrene of Lungs. Three cases, ages 35, 43, and 
53 years. 

CEdema of Lungs. One case, German, aged 42, 
insured 7 years and living in Germany at time of 
death. Duration of disease 4 hours. No other partic- 
ulars given. 



DISEASES OF THE DIGESTIVE 
SYSTEM. 



There have been 493 deaths from Diseases of the 
Digestive Organs. These are chiefly affections of the 
stomach, bowels, and liver, and a few others, undefined 
and miscellaneous. 

We have here to encounter the same difficulties, 
perhaps in a still greater degree, which we have expe- 
rienced in other cases arising from indefiniteness of 
the terms employed, and the difficulties of an accurate 
diagnosis. The list of individual diseases is large, and 
the number for each disease small, and we will there- 
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fore group them together according to the organ 
affected, in the same manner as in the Preliminary 
Report, and will only occasionally give the particulars 
of the individual diseases. The following table will 
show the differences between the insured and non-in- 
sured in the comparative prevalence of this class of 
diseases. 

TABLE XXX. 

SHOWING THE PERCENTAGE OF DEATHS FROM DIGESTIVE 
DISEASES ON THE MORTALITY FROM ALL CAUSES, 
AND THE ANNUAL MORTALITY IN 100,000 LIVES, AT 
EACH DECENNIAL PERIOD OF LIFE, IN NEW YORK 
CITY AND IN THE MUTUAL LIFE. 



Age in Decennial Periods. 



20 to 29 years. 

30 " 39 
40 « 49 

SO " 59 
60 " 69 
70 and upwards. 



Percentage on 
Total Mortality. 



New York 

City. 



3-54 
4-74 
6.40 
6.60 
6.68 
5-69 



Mutual 
Life. 



6-35 

8.96 

10.01 

10.27 

11.46 

4-73 



Annual Mortality 
IN 100,000 Lives. 



New York 

City. 



60 

93 
149 
232 
394 
874 



Mutual 
Life. 



41 
64 
86 

138 
336 
388 
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We find here that the percentage of Digestive Dis- 
eases as compared to the mortality from all causes is 
considerably greater among the insured than in the 
population at large, and this difference exists at all 
periods of life. It does not, however, indicate a greater 
mortality, as is proved by the second portion of 
the table. It is there seen that out of an equal num- 
ber of living persons, the number dying yearly is much 
less among the insured; between the ages of 20 and 
30 years of age, there are 60 deaths in the New York 
City population, to 41 in the Mutual Life ; between 40 
and 50, there are 149 deaths in New York, and 86 in 
the Mutual Life ; and between 60 and 70 there are 
394 deaths in New York, and 336 in the Mutual Life. 



DISEASES OF THE STOMACH. 



There have been 78 deaths from Diseases of the 
Stomach, as follows: Inflammation of Stomach, 31 
cases; Ulceration, 16; Hemorrhage, 9; Tumor, 2; 
undefined disease, 20. The following table will show 
the influence of age : 
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TABLE XXXI. 

SHOWING THE PERCENTAGE OF DEATHS FROM DISEASES 
OF THE STOMACH ON THE MORTALITY FROM ALL 
CAUSES, AND THE ANNUAL MORTALITY IN 100,000 
LIVES AT EACH DECENNIAL PERIOD OF LIFE. 



Age in Decennial Periods. 



20 to 29 years. . 
30 " 39 " ■■ 
40 " 49 " •• 
5° " 59 " •• 
60 " 69 " .. 
70 and upwards 



-, >^ 








ntag 
rtali 
m 
uses 




(D C3 




^^■i^o 








Oi c "5 









.41 




1.26 




I .26 




2.18 




2.03 




2.96 





Annual Mortality. 



Number of 
Lives Exposed. 



100,000 
100,000 
100,000 
100,000 
100,000 
100,000 



Number of 
Deaths. 



3 

9 

10 

29 

64 

259 



We find an increase of mortality with each decade 
of life, and the rate of increase is very great after 50 
years of age. There are 3 deaths in 100,000 lives 
between 20 and 30 ; 29 deaths between 50 and 60 ; 
64 between 60 and 70; and 259 in those above 70 
years. The rate of increase of Disease of the Stomach 
is greater than for all diseases of the digestive organs. 

In our Preliminary Report we found that the rate 
of mortality, as compared with the mortality from all 
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causes was nearly equal at all periods of insurance. 
There was an increase during the second year, but this 
was probably accidental. We repeat the table there 
given, and also repeat the rate of ixiortality in propor- 
tion to the numbers insured : 

TABLE XXXII. 

SHOWING THE PERCENTAGE OF DEATHS FROM DISEASES 
OF THE STOMACH ON THE MORTALITY FROM ALL 
CAUSES, AND THE MORTALITY IN 100,000 INSURED 
LIVES AT DIFFERENT PERIODS OF INSURANCE. 



Duration of Insurance. 



I St year 

2d " 

3d to 5th year. 
6th " loth " . 
Above 10 years 



ofr _, 


ntag 
rtali 

uses 


CJ rt 


tiS'i^ 




ft. c H 





I-3T 


2.23 


1.44 


1 .22 


1 .62 



Annual Mortality. 



Number of 
Lives Exposed. 



100,000 
100,000 
100,000 
100,000 
100,000 



Number 
of Deaths. 



9 
17 
13 
16 
26 



We find that there are few deaths from Diseases of 
the Stomach during the first year of insurance, and 
that they become more frequent in proportion to the 
tim.e insured, from 9 in 100,000 living in the first year. 
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to 26 in 100,000 after 10 years of insurance. The 
number of deatiis in the second year is disproportion- 
ally great ; but we consider and treat this as purely 
accidental, on account of the small number of cases. 
In our Preliminary Report it was shown that the only 
apparent influence of Nationality is, that the Germans 
give the lowest and the Irish the highest rates of 
mortality, and for the influence of place of Residence, 
that the mortality from this class of diseases was 
highest in the Southern States. We have nothing 
further to add to these conclusions. 



DISEASES OF THE BOWELS. 



There have been 146 deaths from Diseases of the 
Bowels, as follows : Inflammation of Bowels, 94 ; Con- 
gestion, 4; Ulceration, 16; Hemorrhage, 16; Ob- 
struction, 6 ; Perforation, 2 ; Internal Strangulation, 
I ; undefined disease, 7. The term " Inflammation 
of Bowels " does not always indicate the same disease, 
signifying sometimes " Peritonitis," and sometimes 
" Diarrhoea," and we shall not, therefore, analyze this 
disease by itself, although the number of cases is large, 
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but will take the whole group together, as we have done 
in our Preliminary Report. In fact, we shall have but 
little to add to the tables and remarks in that report, 
except tables giving the mortality out of the whole 
number of lives insured. 

We shall give first the table showing the influence 
of age : 

TABLE XXXIII. 

SHOWING THE PERCENTAGE OF DEATHS FROM DISEASES 
OF THE BOWELS ON THE MORTALITY FROM ALL 
CAUSES, AND THE ANNUAL MORTALITY IN 100,000 
LIVES AT EACH DECENNIAL TERIOD OF LIFE, IN THE 
MUTUAL LIFE INSURANCE CO. 



Age. 



20 to 29 years. . 
30 " 39 " .. 
40 " 49 " .. 

5° " 59 " •• 
60 " 69 " . . 
70 and upwards 



iJ -iZ r- "' 

C ^ S 3 

(i> O O ri 

cu c H 
o 



3-07 
3.22 

2.52 

2-55 

3-U 

•79 



Annual Mortality. 



Number of 
Lives Exposed. 



100,000 
100,000 
100,000 
100,000 
100,000 
100,000 



Number of 
Deaths. 



21 

23 
21 

33 
89 

44 
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We find that the mortality is almost exactly equal 
for the first three decades — about 20 deaths in 100,000 
lives ; after 50 years it increases somewhat, and rises 
exceptionally high between 60 and 70 years to 89 
deaths in 100,000 lives. This increase, though decided, 
is still very small, compared with that occurring in 
Diseases of the Stomach. 

TABLE XXXIV. 

SHOWING THE PERCENTAGE OF DEATHS FROM DISEASES 
OF THE BOWELS ON THE MORTALITY FROM ALL 
CAUSES, AND THE ANNUAL MORTALITY IN 100,000 IN- 
SURED LIVES AT DIFFERENT PERIODS OF INSURANCE. 



Duration of Insurance. 



I St year 

2d " 

3d to 5th year. 
6th" loth " .. 
Above 10 years 



2 2 e m 
oj o o rt 

<u — 

CU c 
o 



rt 



4.49 
3.26 

3-19 
2.06 
2.06 



Annual Mortality. 



Number of 
Lives Exposed. 



100,000 
100,000 
100,000 
100,000 
100,000 



Number 
of Deaths. 



29 
27 
3° 
23 
33 



The rate of mortality is remarkably equal for all 
periods of insurance. It varies slightly at different 
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periods, as might be expected, but the variation is 
irregular. The extremes are 23 and 33 deaths in 
100,000 lives. There are 29 deaths in 100,000 in the 
first year of insurance, and ^;^ deaths in the same num- 
ber after 10 years of insurance. 

The only apparent influence of nationality is with 
regard to the Irish, who gave the highest mortality for 
Diseases of the Stomach, and now give the lowest mor- 
tality for Diseases of the Bowels. 

As regards locality : The Eastern States gave the 
smallest mortality and the Western States the highest. 



DISEASES OF THE LIVER. 

There have been 148 deaths from Diseases of the 
Liver, recorded as follows : Inflammation of Liver, 31 ; 
Congestion, 10 ; Abscess, 14; Cirrhosis, 25 ; Enlarge- 
ment, 4 ; Fatty Degeneration, 2 ; Acute Yellow Atro- 
phy, I ; Jaundice, 10 ; Impacted Gall Stones, 3 ; Ob- 
structed Hepatic Duct, i ; Rupture of Gall Bladder, i ; 
undefined Disease of Liver, 46 cases. 

We shall take the whole group together in our 
tables : 
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TABLE XXXV. 

SHOWING THE PERCENTAGE OF DEATHS FROM DISEASES 
OF THE LIVER ON THE MORTALITY FROM ALL CAUSES, 
AND THE ANNUAL MORTALITY IN 100,000 LIVES AT 
EACH DECENNIAL PERIOD OF LIFE, IN THE MUTUAL 
LIFE INSURANCE CO. 



Age. 


Percentage 
on Mortalit)' 

from 
all Causes. 


20 to 20 vea.rs 


. 20 
1.89 
4. II 
3-64 
3-14 

•79 


io " ^0 " 


40 "40 " 


CO " CCQ " 


60 " 69 *' 







Annual Mortality. 


Number of 


Number of 


Lives Exposed. 


Deaths. 


100,000 


I 


100,000 


13 


100,000 


36 


100,000 


49 


100,000 


84 


100,000 


43 



We find here a very low mortality under 30 years, 
increasing in the next ten years, and after 40 becom- 
ing very high. 
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TABLE XXXVI. 

SHOWING THE PERCENTAGE OF DEATHS FROM DISEASES 
OF THE LIVER ON THE MORTALITY FROM ALL 
CAUSES, AND THE RATE OF MORTALITY IN IOO,OOo' 
LIVES AT DIFFERENT PERIODS OF INSURANCE. 



Duration of Insurance. 



I St year 

2d " 

3d to Sth year. . 
6th " loth " . 
Above 10 years. 




Annual Mortality. 



Number of 
Lives Exposed 



100,000 
100,000 
100,000 
100,000 
100,000 



Number 
of Deaths. 



II 
17 
31 
33 
5° 



We find few deaths during the first and second 
years of insurance, but after that time they increase 
Steadily. These two tables give the results which 
we might have anticipated. We had previously found 
that the proportionate rate of mortality was small 
under 40 years of age, and we now find the verifica- 
tion of our previous conclusions. So also. Diseases of 
the Liver are usually chronic in their nature^ and the 
first symptoms are manifested long before the final 
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issue ; consequently a proper medical examination will 
detect the approach of the disease in applicants, and 
there ought to be but few deaths within a few years 
after insurance. There will be some such deaths, 
however, because some of these diseases are acute in 
their nature, and may attack individuals in an appar- 
ently sound state of health. 

Our records do not show any decided influence 
resulting from Nationality or place of Residence. 



MISCELLANEOUS. 



There have been 58 deaths from Peritonitis. These 
were sufficiently analyzed in our Preliminary Report, 
as the number is not large enough for exact conclu- 
sions. The only result deduced from our records is, 
that Peritonitis is a disease frequently occurring in 
youth, and soon after insurance in healthy persons. 
Consequently the mortality from it, compared with 
that from all causes, is larger in these classes of per- 
sons, although the actual frequency increases with age. 
Fourteen deaths have been recorded from "Gastro- 
enteritis," or Inflammation of the Stomach and Bowels, 
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and I from Congestion of the Stomach and Bowels, 

1 from Hemorrhage of the Stomach and Bowels, 7 
from undefined Disease of the Abdominal Organs, 3 
frorn Dyspepsia and Indigestion, i from Constipation, 

2 from Tympanites, and 4 from Colic. In all these 
cases the diseases are too indefinite to require more 
than a mere enumeration, except that one of the cases 
of Colic was lead colic, the subject of which was a 
painter 38 years of age, and who had been insured 
only 5 months. 

There have been 10 deaths from Ascites, in which 
the cause of the dropsy is not mentioned. All but 2 
were over 40 years of age, and in i case, where death 
occurred only 8 months after insurance, the physician 
states that the disease was of some months' standing. 

There have been 5 deaths from Hernia As these 
cases are important from the fact that the existence of 
a rupture is considered as causing a special risk of 
death, we will give the particulars as far as possible, 
although the records are very deficient. In i case the 
certificate merely states " Double Hernia" to be the 
cause of death ; the patient was an agent 47 years of 
age, had been insured 13 years, and had a Hernia at 
the time of insurance. In the second case the certifi- 
cate states Umbilical Hernia as the cause of death ; the 
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person was a farmer 35 years of age ; had been in- 
sured two and a quarter years ; there was no rupture 
at time of insurance. In the third case the only state- 
ment on the certificate is Hernia, in a mechanic 41 
years of age, insured 5! years, who had no Hernia 
when insured. The fourth case, cause of death 
Strangulated Hernia, a banker, aged 38 years, and 

insured 2 years ; no Hernia at time of insurance ; 
fifth case, cause of death. Strangulated Hernia, a mer- 
chant, aged 24 years, insured a little over i year, who 
had a Hernia when insured. In none of the cases is 
it stated that an operation had been performed for the 
relief of the Hernia ; in only two of the cases did the 
Hernia exist at the time of insurance. We should 
judge from this record that the presence of a Hernia 
adds little to the risk of death, provided the person 
wear a proper truss ; the Company has insured h e life 
of large numbers of persons with Hernia, and yet in 
all their experience only two such persons have died 
from the effects of this trouble. 

There have been 4 deaths from Tumors, 2 recorded 
as Tumor of Stomach, and 2 as Abdominal Tumor. 
Also 2 deaths from Fistula in Ano, i from Stricture 
of the (Esophagus, and one from Gangrene of the 
Tongue. 
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There have been 4 deaths from Diseases of the 
Spleen, recorded as follows : Enlargement, 2 ; Abscess, 
I ; Congestion and Rupture, i ; also 3 deaths from 
Leucocythaemia, all three occurring in the years 1871 
and 1872. 



DISEASES OF THE URINARY 
ORGANS. 



There have been 290 deaths caused by Diseases of 
the Urinary Organs, divided as follows : Diseases of 
the Kidneys, 148; Diabetes, 40 ; Diseases of the Blad- 
der, 18; Prostate Gland, 7; External Organs, 4 ; Gra- 
vel, 2 ; Addison's Disease, i. 

It will thus be seen that two thirds of the deaths are 
caused by diseases of the Kidneys, and less than one 
half the remainder by diseases of other urinary organs, 
while quite a large number are attributed to Diabetes, 
the pathology of which is still obscure. 

Taken as a class. Diseases of the Urinary Organs 
are generally chronic in their nature, and most 
prevalent after middle life, although most of them occur 
occasionally in the young. 
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DISEASES OF THE KIDNEYS. 



There have been 148 deaths from Diseases of the 
Kidneys, recorded as follows : Bright's Disease, 85 ; 
Inflammation or Congestion of Kidneys, 7 ; Abscess, 2 ; 
Tumor, i ; undefined disease, 53. A large number of 
these undefined cases were probably Bright's Disease, 
as well as some of the others, and we will therefore 
consider them all under one heading. We will ex- 
cept, however, the case of Tumor of the Kidney, 
and merely state with regard to it, that we have no 
knowledge of its nature other than is implied by the 
above record. 

It is only within a comparatively few years that 
the importance of Diseases of the Kidneys has been 
recognized, and their diagnosis made easy, and conse- 
quently, in the earlier records of the Company, there 
were very few deaths from these diseases reported. In 
the first series of 1000 deaths occurring in the Com- 
pany, as shown in Table I., of the Preliminary Report, 
there were no deaths from Bright's disease, and only 
7 from any form of Kidney Disease ; in the second 
series of 1000 cases ending in 1868, there were 11 
deaths from Bright's Disease, and 1 2 from other Kid- 
ney diseases ; in the third series there were 28 deaths 



193 

from Bright's Disease, and 9 from other forms, and the 
mortality has since remained at about this figure. The 
first record of death from Bright's Disease was in 1862. 
For this reason we are unable to give a comparison 
between our rate of mortality and that in New York 
City, as we have done for other diseases. The New 
York reports are for recent years only, and of course 
would show an extremely high rate in comparison 
with ours, drawn from a much longer and older time. 

TABLE XXXVII. 

SHOWING THE PERCENTAGE OF DEATHS FROM DISEASES 
OF THE KIDNEYS ON THE MORTALITY FROM ALL 
CAUSES, AND THE ANNUAL MORTALITY IN 100,000 
LIVES IN THE MUTUAL LIFE INSURANCE COMPANY, AT 
EACH DECENNIAL PERIOD OF LIFE. 



Age in Decennial Periods. 



20 to 29 years. . 
30 " 39 " ■ ■ 
40 " 49 " • • 
50 " 59 " •• 
60 " 69 " . . 
70 and upwards 



>> 




ntag 
rtali 

uses 


Qj ri 


SS^u 




CU c H 





1.23 


1.47 


2.52 


3-91 


5-54 


S-Si 



Annual Mortality. 



Number of 
Lives Exposed, 



100,000 
100,000 
100,000 
100,000 
100,000 
100,000 



Number of 
Deaths. 



II 

20 

52 

173 

345 
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This shows the rarity of Kidney diseases in the 
earlier periods of life, and their frequency after 50 years 
of age. Between 20 and 30 years of age there are 
annually 8 deaths, and between 30 and 40, 1 1 deaths 
in 100,000, while between 60 and 70, there are in 
the same number 173 deaths, and after 70 years, these 
figures are even doubled. 

TABLE XXXVIII. 

SHOWING THE PERCENTAGE OF DEATHS FROM DISEASES 
OF THE KIDNEYS ON THE MORTALITY FROM ALL 
CAUSES, AND THE MORTALITY IN 100,000 INSURED 
LIVES AT DIFFERENT PERIODS OF INSURANCE. 



Duration of Insurance. 



I St year 

2d " 

3d to 5th year.. 
6th " loth " . 
Above 10 years 



«, s^ 




^i 1 


c " S 3 


S rt 


tiS^o 


<a ^ 


CLl c H 





I-3I 


1 .20 


2 .06 


3-5° 


4-44 



Annual Mortality. 



Number of 
Lives Exposed. 



100,000 
100,000 
100,000 
100,000 
100,000 



Number of 
Deaths, 



9 

20 

41 
74 



We find that there are few deaths in the first and 
second years of insurance ; after this time it increases 
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in frequency in proportion to the length of in- 
surance, so that while there are only 8 deaths in 
100,000 lives during the first year of insurance, there 
are 74 deaths in the same number of lives after 10 
years of insurance. This is what we should have 
anticipated, partly on account of the increased age of 
those who have been long insured, and partly from the 
chronicity of the disease, and the elimination of those 
affected with it at the time of insurance. 

In our Preliminary Report we tabulated the facts 
bearing on Nationality and Residence, and found that 
no special influence was properly attributable to either. 



DISEASES OF THE BLADDER. 



Sixteen deaths have been caused by Diseases of the 
Bladder, recorded as follows : Undefined Diseases of 
the Bladder, 6 cases ; Inflammation, 5 ; Inflammation 
of Bladder and Kidneys, 3 ; Hemorrhage of Bladder, 
I ; Rupture, i. Ten of the 16 cases were persons over 
50, and 7 were over 60 years of age. Seven had been 
insured more than 10 years. There were no other 
points of interest, or requiring further consideration. 
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MISCELLANEOUS. 

There were 2 cases of Urinary Calculus in persons 
aged 57 and 68 years, and insured 3 and 22 years; 
also 2 cases where the medical certificate states the 
cause of death to have been Gravel, in persons aged 55 
and 58 years, and in the fifteenth and sixteenth years 
of insurance. 

There have been 7 deaths from Diseases of the 
Prostate Gland ; Inflammation, 2 ; Enlargement, 2 ; 
Undefined Disease, 3. The youngest was 5 1 years of 
age, and the others above 60 years. The shortest 
period of insurance was 3 years, and the others ranged 
from 6 to 25 years. 

There were 3 deaths from Stricture of the Urethra, 
at the ages of 36, 38, and 52 years, and from 3 to 7 
years after insurance. There was i case reported as 
Mortification of the Scrotum and adjoining parts, sup- 
posed to have been the result of an injury, in a person 
40 years of age, and in the second year of insurance. 

There has been, also, i death from Addison's 
Disease of the Supra-renal Capsules, in a person aged 
36 years, and insured a little over i year. 



197 



DIABETES. 

There have been 40 deaths reported as caused by 
Diabetes. This number is larger than we should have 
expected from the rarity of the disease, and it is 
likely that the diagnosis was erroneous in some of the 
cases. For this reason, and on account of the obscurity 
concerning the true nature of this disease, or symp- 
tom, rather, we shall have but few remarks to make. 
The principal facts were tabulated in our Preliminary 
Report, and no particular inferences were to be drawn 
from them. They were generally in persons past 
middle age, only one case being under 40 years. In 
9 of the cases the disease was said to be Diabetes 
Mellitus, and in i Diabetes Insipidus, while in the re- 
maining 30 the form of the disease was not mentioned. 



MISCELLANEOUS AND UNKNOWN 
DISEASES. 



We place under the above heading 133 cases. In 
some the cause of death is absolutely unknown, from 
deficiency in the records ; in others, the statement of 
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the disease is too indefinite or general to convey any 
information ; or, again, the cases of a disease are soli- 
tary, or too few to allow any grouping. There are 27 
cases in which there is entire deficiency of the record 
concerning the cause of death. In 12 others, there 
are unmeaning terms used. There were 5 cases 
reported as sudden death, or found dead — cause un- 
known. Three of these last were between 30 and 
40 years of age, and 2 between 50 and 60 years. The 
duration of insurance varied from i to 1 7 years. 

There have been 49 deaths attributed to Debility, 
and the following terms have been used in describing 
it : Debility, General Debility, Prostration, Nervous 
Prostration, and Exhaustion. In the large majority 
of these we have no suggestion as to the cause of the 
Debility ; in 3 cases the Exhaustion was attributed to 
over-exertion in a storm, extreme labor, and business ; 
in another case there was Nervous Exhaustion attrib- 
uted to the effects of heat, and one of Cerebral 
Exhaustion; in another, said to result from dissipa- 
tion ; and in others, associated with chronic rheuma- 
tism, bronchitis, and indigestion. 

Two thirds of these cases were above 50 years of 
age, and two above 70 years ; these latter might, per- 
haps, be considered as deaths from old age. The 
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duration of insurance was about the same average as 
that from all diseases. 

There have been 21 deaths from Abscesses. In 
the majority of instances, this is the only record, and 
the locality of the abscess is not stated. In 8 cases it 
is given as follows : Glands of neck, i ; Thigh and 
hip, I ; Iliac, probably from foreign body in appendix 
vermiformis, i ; Back, i ; Bowels, 2 ; Abdomen, 2 ; 
caused by strain or injury of back, 2 cases. Half the 
number occurred between 40 and 50 years of age, and 
few at the extremes of life ; there was one death, 
however, at 72 years of age. 

There have been 12 deaths from Tumors. We 
have already mentioned 5 of these among the local 
diseases of abdominal organs. Of the remainder, i 
was called intra - thoracic, and in the others the 
locality was undefined. 

There have been 8 deaths from Hemorrhage, in 
addition to the cases of Hemorrhage from the lungs, 
bowels, etc., previously considered. These have been 
reported as follows : Rupture of a bloodvessel, 3 ; In- 
ternal Hemorrhage, 2 ; Hemorrhage of liver, i ; Arte- 
rial Hemorrhage from throat, i ; Hemorrhage, i ; in 
orie of the cases of Internal Hemorrhage, the coeliac 
plexus is said to have been the source of Hemor- 
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rhage. It is possible that the cases of Rupture of 
bloodvessel may have been Phthisis, as Haemoptysis 
is frequently spoken of in this manner. 

There has been i death from Arthritis and i from 
Inflammation of the Hip -Joint, in persons aged 59 
and 67 years. Also i death from Paronychia c)f Fin- 
ger, with the inflammation extending to the arm, in a 
merchant, aged 48 years, living in New York, and i 
death from a " Putrid Sore on Hand," in a farmer, 5 1 
years of age, living in Massachusetts. 



OLD AGE. 



There have been 13 cases in which death was 
attributed to Old Age solely. In addition, there 
have been 3 cases in which it is mentioned as a cause 
of death, associated with Debility, Diarrhoea, and Dis- 
ease of the Kidneys, and, as previously stated, 2 
persons, aged 72 and 74 years, are said to have died ot 
Debility. We think that all of these cases may prop- 
erly be considered as deaths from Old Age. The 
ages at death were as follows : 
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6g years i case 

7° " 

72 " , 

73 " 

74 " 

76 " 3 cases. 

77 " 3 " 



78 years 2 cases. 



79 
80 
81 
82 
91 



case. 



All but I reached or exceeded the expectation of 
life, and this one entered insurance at a very ad- 
vanced age, as follows : insured at 73 years of age ; 
expectation of life, 7.2 ; actual realization, 6.9 

The most advanced age reached was 91 years, the 
case being that of a Scotch merchant, insured at 63 ; 
expectation of life, 12 years ; actual realization, 28. 

Twelve were natives of the United States, and 6 
were foreigners — the proportion of the latter being 
slightly above their average. The occupations were 
as follows : Merchants, 3 ; Cashiers, 2 ; Clergymen, 3 ; 
Lawyer, i ; Superintendent, i ; Agent, i ; Lumber 
dealer, 1 ; Farmers, 2 ; Mechanics, 2 ; Hatter, i ; 
Miller, i. The proportion of clergymen is large com- 
pared with the number of them insured. 

The total number of deaths from Old Age — 18 
out of a mortality of more than 5000 — may appear 
to be extremely small ; but, in estimating it, we must 
take into consideration the age and history of the 
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Company. Although it has been in existence over 
30 years, at first the business was small — and it is 
only in the last half of this period that it has in- 
creased so enormously — and consequently it has not 
had time for the lives insured to grow old, and there 
are not only few deaths from Old Age, but few deaths 
at advanced ages compared with the experience of 
some older companies. For instance, in the Mutual 
Life, out of a total mortality of 5224, only 135 
deaths have been at ages of 70 years and upwards, or 
2.39 per cent, while in the Scottish Widows' Fund, 
out of a total mortality of 5633, 11 29 deaths were 
at 70 years and upwards, or 20.2 2 per cent. 

Of the 135 deaths above 70 years of age in this 
Company, 1 7 only, or 1 3 per cent, were ascribed to 
Old Age. This shows how little important it is, of 
what causes, or what kind of disease a person may 
die. The thing to be desired for Insurance Com- 
panies is that as many as possible may die at an 
advanced age ; and it is of no consequence whether, 
when arriving at this age, they die purely from Old 
Age, or of Consumption, or of some acute disease. 
Of 127 dying between 70 and 80, 15 died of Pneu- 
monia, 6 of Consumption, and 8 of Old Age. A 
high mortality from Old Age of course shows a 
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favorable exhibit for Insurance Companies ; but a 
large number of deaths from Pneumonia, Heart Dis- 
ease, and Paralysis may 'be equally favorable. We 
have had i death at 69 from Old Age, i at 76 from 
Consumption, and r at 80 from Paralysis. 

In the Scottish Widows' Fund Life Assurance 
Society, out of 480 deaths above 70 years, ']i, or 15 
per cent only, died of Old Age, and out of 132 
deaths above 80 years, 51, or 38 per cent, died of 
Old Age, and in several of these cases some disease 
existed at the time of death. So seldom does man die 
merely from natural decay. 

This designation embraces all deaths by accidental 
causes, as drowning, injuries received in various ways, 
homicides, etc., and also deaths by suicide. 



CASUALTIES. 



There have been 359 deaths from accidents of all 
kinds. This class is of interest to Life Insurance 
Companies, because the deaths may occur to the young 
and healthy, and very frequently in a very brief time 
after insurance. The usual methods of selection are 
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directed to the discovery and elimination of the dis- 
eased and those likely to be short-lived ; but are of no 
avail in guarding against deaths from accident. The 
Company may to a slight extent protect itself by re- 
jecting persons whose occupations expose them to 
more than ordinary risks, but many kinds of acci- 
dents are more or less incidental to all conditions of life. 
In our Preliminary Report (Tables II. and III.), 
it was shown that casualties rank high among the 
causes of mortality in early life, and become less with 
age ; for instance, they cause nearly lo per cent of the 
mortality between 20 and 30 years of age, and 3 per 
cent of the deaths after 70 years. So, too, they caused 
1 1 J per cent of the mortality in the first year of insur- 
ance, and only 4I per cent after 10 years. We then 
believed that this proportional maximum of mortality 
in youth indicated an actual higher rate of mortality 
at that period of life, and explained it by a not un- 
reasonable presumption. We wrote : " Casualties cause 
a large percentage of deaths among the young, because 
they are more reckless and more exposed to danger in 
travelling and active business occupations." We now 
find, however, by computing the deaths in comparison 
with the numbers exposed, that the interpretation of 
the figures, and consequently the reasons assigned, 
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were erroneous, and that, in fact, the actual rate of 
mortality is not greater among the young than the old. 
The large percentage of mortality from accidents 
among the young, and at the early periods after insur- 
ance, arises solely from the absence of many other 
causes of death which become prevalent with the 
advance of age. This is illustrated by the following 
tables : • 

TABLE XXXVIII. 

SHOWING THE PERCENTAGE OF DEATHS FROM CASUAL- 
TIES ON THE MORTALITY FROM ALL CAUSES, AND THE 
ANNUAL MORTALITY IN 100,000 LIVES AT EACH DE- 
CENNIAL PERIOD OF LIFE, IN THE MUTUAL LIFE. 



Age. 



20 to 29 years. . 
30 " 39 " • • 
40 " 49 " • • 

5° " 59 " • ■ 
60 " 69 " . . 

70 and upwards 



Percentage 
on Mortality 

from 
all Causes. 


9.84 
8.96 

7.42 
4.64 

2-59 
3-iS 



Annual Mortality. 



Number of 
Lives Exposed. 



100,000 
100,000 
100,000 
100,000 
100,000 
100,000 



Numberof 
Deaths. 



65 
64 

63 
64 

74 
172 
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TABLE XXXIX. 

SHOWING THE PERCENTAGE OF DEATHS FROM CASUAL- 
TIES ON THE MORTALITY FROM ALL CAUSES, AND THE 
MORTALITY IN 100,000 LIVES AT DIFFERENT PERIODS 
OF INSURANCE. 



Duration of Insuranxe. 



I st year 

2d " 

3d to 5th year. . 
6th " loth " . . 
Above 10 years 



«•& ,. 


bo;^ 








c ^ 


S S 


§ 


ci 


iiS 


^0 


V 




0- a 


a 







11. 


61 


9- 


09 


6. 


94 


6. 


02 


4- 


44 



Annual Mortality. 



Number of 
Lives Exposed. 



100,000 
100,000 
100,000 
100,000 
100,000 



Number 
of Deaths. 



74 

73 
66 

75 
68 



We find by these tables that the mortality is nearly 
equal at all periods of life and insurance. The mor- 
tality increases slightly between 60 and 70, and de- 
cidedly after 70 years of age ; but, as the actual num- 
ber of deaths in persons over 70 was very small (4), 
the number cannot be depended upon as a true pro- 
portion. Hence, we would infer that any recklessness 
and greater exposure to risk among the young is 
counterbalanced by their activity in escaping threat- 
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ened dangers, and by their power of recovery from 
injuries received. 

So, too, with regard to the period of insurance. 
The proportion of deaths is nearly the same at all 
periods, though with some fluctuations. The large 
percentage of mortality in early years arises from the 
elimination of the sickly at the time of insurance, 
while it is impossible to eliminate the danger of 
violent death. 

We do not give a comparison between the mortal- 
ity among the insured and that of the city population, 
because the dangers to which the two classes are 
exposed are so dissimilar that such a comparison 
would not only be useless, but might be misleading. 
We have found, however, that the deaths in New 
York City are nearly the same at all periods of life, 
with a slight increase at advanced age. 

We may subdivide and examine these cases ac- 
cording to the nature of the accidents which caused 
death. Beginning with the most numerous class, we 
find 71 A.tzX}a.soi Shipwreck and Drowning. Fourteen 
of these have been caused by accidents to ocean steam- 
ers, as by the wrecks of the Arctic, Atlantic, Evening 
Star, Brother Jonathan, Oneida, and other vessels ; 
12 deaths have occurred from similar accidents on 
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river and lake steamers, and 14 have been reported as 
" lost at sea " or " fell overboard." Of these 40 deaths, 
26 appear to have been passengers or travellers, and 
14 mariners or employes on the vessels. In addition 
to the above, 31 persons have been accidentally 
drowned in various other places and ways. 

Railroad accidents have caused 55 deaths, includ- 
ing one killed by horse-cars. The mode of the acci- 
dent is not always described, but, as far as can be as- 
certained, 32 of these cases were of persons travelling 
on the trains, either by collision or other accident, or 
in getting on and off the cars. Six of the 32 were 
persons employed by the railroad companies. In 20 
cases death was caused to persons who were struck 
or run over by moving trains, and of these 20, 4 were 
connected with railroads. 

Thirty-six deaths have been occasioned by Horses 
and Wagons, 25 of which were persons thrown from a 
wagon, and 3 thrown from a horse ; 3 were run over 
or struck by a wagon, 2 recorded as " killed by a 
horse," and 3 were killed by " a kick of a horse." 

Comparing the number of deaths from these three 
kinds of conveyances and modes of travelling, we have 
as follows : 



209 

Deaths by water 40 

" " railroad 32 

" " horse and wagon 28 

These numbers embrace both the passengers 
proper and the employes, as in the last class a distinc- 
tion would be impossible. 

There have been 36 deaths from Falls of various 
kinds ; as, through the hatchway, 5 ; from elevators, 2 ; 
buildings, 10; windows, 2; trees, 2; down-stairs, 3; 
undefined, 14. 

Twenty-four deaths have been caused by the acci- 
dental discharge of Fire-arms ; two of these are re- 
ported to have occurred in hunting, and one by a gun 
set to kill deer. 

There have been 26 deaths from accidental poison- 
ing: opium, 17; chloral, i ; chloroform, 2 ; aconite, 2 ; 
corrosive sublimate, 2 ; arsenic, i ; unknown, i. Of 
the 1 7 deaths by opium, in 3 cases it was taken by 
mistake for some other medicine ; in one case it was 
administered hypodermically by a physician, and in 
13 cases it was taken without any physician's direc- 
tion. In 7 of these 13 cases it was taken to pro- 
cure sleep, and in 6 for some sickness. The chloral 
was also taken to procure sleep without a physician's 
direction. One death from chloroform was in conse- 
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quence of its inhalation, preparatory to a surgical 
operation. The other cases of poisoning call for no 
special notice, except that the poisons were taken 
by mistake. 

There have been 12 deaths from sunstroke and 
effects of heat, i death from cold, and i from light- 
ning. The localities where the sunstrokes occurred 
were as follows : Connecticut, i ; Massachusetts, 2 ; 
New York, 3 ; Ohio, 4 ; Michigan, r. The death from 
cold is recorded as " frozen to death," and occurred in 
Nashville, Tennessee. 

Twenty-nine persons were killed in battle during the 
war of the Rebellion, and there was i other death 
due to the war, a naval officer who was lost in the 
Cumberland, and whose case has been included 
among those lost at sea. 

There have been 18 deaths from homicide, 12 of 
which are recorded as " murdered " or " assassinated ;" 
the other 6 are accounted for as follows : i killed in a 
fight in New Orleans, i killed in Texas in a fight 
with Mexicans, 2 killed by Indians, i in Minnesota, 
I in California, and i shot in opera-house riot in New 
York. 

There have been 50 deaths from other kinds of 
accidents, which are so varied as not to admit of any 
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grouping or classification. The most interesting are as 
follows : injuries by machinery, 6 ; explosion of nitro- 
glycerine, 2 ; explosion of boilers, 3 ; burns, 3 ; fall 
of floor of court-house in Richmond, Va., 3 ; traumatic 
tetanus, 7, in all of which the disease originated from 
some trifling injury ; and one death attributed to trau- 
matic delirium, caused by the extraction of a tooth. 



SUICIDES. 



There have been 62 deaths from Suicides. A 
large majority (39) of them were reported to have 
been insane, but these reports are not good evidence 
of the fact, in a medical point of view. The decision 
of the question concerning the state of mind generally 
depended upon the verdict of a coroner's jury, or 
the testimony of friends whose judgment was biased 
by their sympathies for the feelings and pecuniary 
wants of the families of the deceased, and who, there- 
fore, on slight evidence, would decide the person to 
have been insane. We do not know how this state- 
ment would compare with the suicides in the popula- 
tion at large. The number of suicidal deaths is much 
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greater in New York City than among the insured, 
but the city mortality reports do not state the condi- 
tion of mind, or give the number of sane and insane. 
In the Scottish Widows' Fund Life. Assurance, the 
experience is similar to our own, and the majority of 
the suicides were reported to be in persons of unsound 
mind. 

These two classes of cases are both interesting and 
important, and we will carry out the distinction in our 
analysis. 

The means used to produce death were, for each 
class, as follows : 

Total. Sane. Insane. 

Hanging ii 3 8 

Cutting throat 8 2 6 

Other wounds 3 o 3 

Drowning 7 i 6 

Poison 3 3 o 

Fire-arms 18 10 8 

Unrecorded 12 4 8 

Hanging, drowning, and cutting the throat were 
the favorite methods of death among the insane, 
though fire-arms were not neglected. Fire-arms were 
first among the sane, though all the other methods 
were employed also. All the deaths from poison were 
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among the sane and none among the insane. In these 
three cases, strychnine was the poisonous article 
employed. We find that age, to a certain extent, in- 
fluences the selection of the means of death, and that 
for persons above 50 years of age, hanging and drown- 
ing have been comparatively most frequently selected. 
The ages at death were as follows : 

TABLE XL. 

SHOWING THE AGES AT DEATH OF PERSONS DYING BY 
SUICIDE AND THE PROPORTIONAL NUMBER IN 100,000 
LIVES AT EACH DECENNIAL PERIOD OF LIFE. 



Age. 


Number of Deaths. 


Propor- 
tion 


Sane. 


Insane. 


Total. 


in 100,000 
Lives. 


20 to 2Q vears 


2 
8 
6 

5 

2 


I 

14 

10 

10 

4 


3 

22 
16 

15 
6 


4 
10 


^0 " ^0 " 




9 
19 

30 


CO '• i;q " 


60 " 69 " 





There are fewest suicides, in proportion to the 
number of lives exposed, between 20 and 30 years, and 
most after 60 years, with a gradually increasing pro- 
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portion between these limits. The only age at which 
the number of sane is greater than the insane is under 
30 years, when there were two sane and one insane. 

The following table shows the relation of suicidal 
deaths to the period of insurance. 

TABLE XLI. 

SHOWING THE MORTALITY FROM SUICIDES AND THE 
PROPORTION OF DEATHS IN 100,000 INSURED LIVES AT 
DIFFERENT PERIODS OF INSURANCE. 



Duration of xnsuranxe. 



I St year 

2d " 

3d to 5th year. 
6th" loth " . 
Above 10 years 



Number of Deaths. 


Sane. 


Insane. 


Total. 


8 


5 


13 


3 


S 


8 


8 


13 


21 


2 


8 


10 


2 


8 


10 



Propor- 
tion 
in 100,000 
Lives. 



IS 
12 

13 

9 

13 



The proportion of deaths to the number insured is 
nearly equal at all periods of insurance, but there are 
certain differences in the two classes of cases. 

There are some deaths of both sane and insane at 
all periods of insurance, but the sane are more nume- 
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rous at the earlier periods, especially in the first year of 
insurance, and very rare among those who have been 
insured more than five years. 

As we remarked in our Preliminary Report, these 
deaths have occurred equally among the natives of the 
United States and foreigners, though there have been 
none among the Irish. They have occurred in all 
sections of the country, most numerously in the North- 
western and Pacific States. 



REPORT 



ON THE 



MORTALITY OF FEMALES. 



Among the females insured in this Company- 
there have been i6i deaths. This number is too 
small for a reliable estimate of proportions and 
averages, and, moreover, the actual number of fe- 
male lives exposed has not been ascertained. We 
will not attempt, therefore, to analyze the cases as we 
have done for males, but merely give a few tables enu- 
merating the principal facts. The causes of death, 
and the number dying from each disease, were specified 
in Table I. of the Preliminary Report. The following 
tables will give the particulars of age at death, nativity, 
and duration of insurance for each general class, and 
also for some of the most important special diseases. 
There is also a table of the relative frequency of these 
causes of death in both males and females. 
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TABLE I. 

SHOWING THE CAUSES OF AND AGES AT DEATH FOR FE- 
MALES, IN THE EXPERIENCE OF THE MUTUAL LIFE. 









AGE 


AT DEATH. 






CAUSE OF DEATH. 


















All 


20 to 


30 to 


40 to 


50 to 


60 to 


70 to 




Ages. 


29 yrs. 
IS 


39 yrs. 


49 yrs. 


59 yrs. 


69 yrs. 


79 yrs. 


TOTAL. 


i6i 


39 


43 


29 


25 


9 


Zymotic Diseases.. 


25 


2 


4 


8 


8 


2 


I 


Typhoid Fever. . . 


7 


I 


I 




4 


I 




Constitutional . . . 


37 


2 


12 


13 


5 


4 


I 


Gonsumption. . . . 


27 


2 


10 


8 


3 


4 




Cancer 


8 
19 


2 


I 
I 


4 
4 


2 

6 


6 


I 


Nervous SYftrEM. . . 




Apoplexy 


6 






2 


2 


2 




Paralysis 


5 




I 


I 


2 


I 




CirculatorySystem 


II 




3 


2 


3 


3 




Respiratory System 


25 


2 


S 


8 


I 


S 


4 


Pneumonia 


IS 


I 


2 


6 


I 


4 


I 


Digestive System.. 


16 


3 


3 


3 


3 


2 


2 


Urinary System. .. 


2 




I 




1 






Puerperal Diseases 


17 


4 


10 


3 








Casualties 


2 






I 


I 






Old Age 


2 










I 


I 


Unclassified 


5 






I 


I 


2 
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TABLE II. 

SHOWING THE CAUSES OF DEATH AND THE DURATION OF 
INSURANCE IN THE EXPERIENCE OF THE MUTUAL LIFE. 







DURATION OF INSURANCE 




CAUSE OF DEATH. 












Total. 


I St year. 


2d year. 


3d to 

5 th year. 


6th to 
loth yr. 


Above 
10 yrs. 


TOTAL. 


l6l 


20 


22 


43 


33 


42 


Zymotic Diseases.. 
Typhoid Fever. . . 


25 

7 


2 


6 
I 


7 
2 


6 

2 


4 
2 


Constitutional . . . 
Consumption .... 
Cancer 


37 

27 

8 

19 
6 

5 


4 
2 

I 

I 
I 


s 

4 

I 

2 
I 


12 
9 
3 

7 
2 
2 


6 

4 

I 

4 
2 

I 


10 
8 
2 


Nervous System. . . 

Apoplexy 

Paralysis 


5 

r 
I 


Circulatory System 


ir 


I 


2 


I 


S 


2 


Respiratory System 
Pneumonia 


25 
IS 


I 
I 


4 
2 


6 

5 


6 
4 


8 
3 


Digestive System . . 


16 


4 


I 


3 


3 


5 


Urinary System. . . 


2 


• 






I 


I 


Puerperal Diseases 


17 


7 


I 


6 


I 


2 


Casualties 


2 








I 


I 


Old Age 


2 

s 




I 


I 




2 


Unclassified 


2 
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TABLE III. 

SHOWING THE CAUSES OF DEATH AND THE NATIVITY OF 
FEMALES DYING, IN THE EXPERIENCE OF THE MUTUAL 
LIFE. 



CAUSE OF DEATH. 



TOTAL. 

Zymotic Diseases 

Typhoid Fever 

Constitutional 

Consumption 

Cancel" 

Nervous System 

Apoplexy 

Paralysis 

Circulatory System. 

Respiratory System. 
Pneumonia 

Digestive System . . . . 

Urinary System 

Puerperal Diseases. . 

Casualties 

Old Age 

Unclassified 



NATIVITY. 



'rt 
O 

H 


It 

5 a 


i6i 


124 


25 


18 


7 


4 


37 


27 


27 


21 


8 


4 


19 


15 


6 


5 


5 


4 


II 


7 


25 


21 


15 


14 


16 


13 


2 


I 


17 


16 


2 


I 


2 


I 


5 


4 



o 



15 



M 



-& 



U 



a 
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TABLE IV. 

SHOWING THE CAUSES OF DEATH OF MALES AND FEMALES, 
AND THE PERCENTAGE OF EACH CAUSE ON THE TOTAL 
MORTALITY. 





MALES. 


FEMALES. 


CAUSE OF DEATH. 


Number 
of Deaths. 


Per- 
centage. 


Number 
of Deaths. 


Per- 
centage. 


ALL CAUSES. 


5224 


■ 


161 




Zymotic Diseases 

Typhoid Fever 

Constitutional 

Consumption 

Cancer 


950 
334 

1 160 

920 

91 

849 
307 
132 

325 

648 
388 

488 

218 

416 
13 

157 


17.23 
6-39 

22.21 

17.61 

1.74 

16.06 
5 88 
2-53 
6.22 

12.41 
743 

9-34 
4.17 

7.96 

•25 
3.01 


25 
7 

36 

26 

8 

19 
6 

5 
11 

26 
15 
16 

2 

17 

2 

2 

5 


15-53 
4-35 

22.36 

16.15 

4-97 

11.80 
3-72 
3-1 1 

6.83 

16.14 
9-31 

9-94 
1.24 
10.54 
1.24 
1.24 
3-II 


Nervous System 

AdodIcxv 


Paralysis 


Circulatory System .... 

Respiratory System 

Pneumonia 


Digestive System 

Urinary System 

Puerperal Diseases 

Violent Deaths 

Old Age 


Unclassified&Unknown 
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We will briefly summarize the facts presented 
by these tables, and note particularly those points 
in which they differ from the mortality of males as 
previously given: 

Of the i6i cases, 113 were married, 19 were 
widows, 9 were single, and in 20 the condition was 
not recorded. 

The most important distinction in the mortality 
list of the two sexes naturally arises from the 
function of maternity. Seventeen deaths, or more 
than 10 per cent of the total mortality, have been 
due directly to this cause. One case was ascribed 
to " Disease of the Stomach due to Pregnancy," 
I case to "Abortion," and 15 to the direct con- 
sequences of childbirth. The ages at death were 
as follows : between 20 and 30 years, 4 cases ; 30 
and 40 years, 10 cases; 40 and 50 years, 3 cases. 
Seven of them were in their first year of insurance, 
the duration of the policies being respectively 13 
days, 4 months (disease of stomach), 6 months (abor- 
tion), 8 months, 9 months, and 2 cases, 10 months. 
There is no record as to how long the women 
had been married or how many children they had 
borne. Sixteen were natives of the United States 
and I was a native of Germany. 
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The next most important difference in the mor- 
tality of the sexes is in violent deaths. Among 
males, deaths from violent causes (accidents and 
suicides) caused 7.96 per cent of the mortality from 
all causes, while among females there were only 
2 such deaths, or 1.24 per cent. The mode of 
death was, in one case, by falling down-stairs; in 
the other, by being run over by a railroad-car. 
Men are far more exposed to accidents and injuries, 
by hazardous occupation and travel, than women, 
who are chiefly engaged in household duties. 

The third point of difference between the sexes 
relates to the. prevalence of Cancer. The proportion 
of Cancer to the total mortality was: for males, 1.74 
per cent ; for females, 4.97 per cent. There were 
8 deaths in all, in 4 of which the uterus was the 
part affected. Four were natives of the United 
States, and 4 were of foreign birth, showing the same 
excess among foreigners as was found among males. 

These are the only causes of death in which there 
is any marked difference in frequency between the 
sexes. Minor differences are observed in other cases, 
but not more than might be due to the small 
number of observations. 



There were 25 deaths from Zymotic Diseases. The 
proportion is nearly the same as for males, but the 
mortality seems to come at a later period of life. 
There were 7 deaths from Typhoid Fever, 5 of 
which were over 50 years of age. There was i 
death from Alcoholism in a married woman 54 years 
of age, born in Ireland, and insured i year and 2 
months. 

There were 27 deaths from Consumption. There 
appears to be no material difference in the mani- 
festations of this disease, as to age or other particu- 
lars, in the two sexes. 

There were 19 deaths from Diseases of the Nerv- 
ous System, and 1 1 deaths from Heart Disease. 

Twenty-five deaths have occurred from Diseases of 
the Respiratory Organs. Fifteen of the sewere Pneu- 
monia, and 6 Congestion of the Lungs. There were 
16 deaths from Diseases of the Digestive Organs. One 
of these occurred after an operation for strangulated 
hernia ; in this case there was no hernia at the time 
of insurance. 

Only I death was recorded from Disease of the 
Kidneys, and i from Inflammation of the Bladder. 
There were 2 deaths from Old Age — i a native of 
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Ireland, at 65 years, and i born in the United States, 
at 75 years. 

Two deaths from Tumors were reported — in i 
the breast and in the other the uterus were affected. 

There were also a few other miscellaneous cases 
requiring no comment. 
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